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SUMMARY OF SEABIRD, MARINE TURTLE, AND SURFACE FAUNA DATA
COLLECTED DURING A SURVEY IN THE EASTERN TROPICAL PACIFIC OCEAN,
JULY 30 - DECEMBER 9, 1998.

Paula A. Olson, Robert L. Pitman, Lisa T. Ballance, and Stephen B. Reilly

INTRODUCTION

In 1997, with the passage of the International Dolphin Conservation Program Act (Public
Law 105-42), Congress directed the National Marine Fisheries Service to determine if the
tuna purse-seine fishery in the eastern tropical Pacific (ETP) is having a significant adverse
impact on depleted dolphin stocks. To aid in this determination, Congress mandated that
dolphin population surveys be undertaken in each of the calendar years 1998, 1999, and
2000. The primary objective of these surveys is to estimate the absolute abundance of the
dolphin populations, while the secondary objective is to collect additional data in order to
characterize biological and physical features of the ETP pelagic ecosystem.

The Southwest Fisheries Science Center (SWFSC) conducted the first of the surveys, known
as Stenella Population Abundance Monitoring (SPAM98), from July - December 1998. This
report summarizes procedures used and data collected for seabirds, sea turtles, flyingfish, and
marine insects in the ETP during the 1998 survey. Separate reports summarize the marine
mammal data (Kinzey et al. 1999) and the oceanographic data (Philbrick et al., in prep)
obtained during the same survey. The 1998 survey was conducted using three research
vessels: the NOAA Ship McArthur, the NOAA Ship David Starr Jordan (hereafter referred
to as the Jordan), and the UNOLS Ship Endeavor.

Data on seabirds, marine turtles, and surface fauna have been collected during dolphin
surveys conducted by SWFSC in the ETP since the mid-1970’s. Using these data, Au and
Perryman (1985) found species-specific associations between birds and dolphins that helped
define dolphin habitat. Analysis of data collected during surveys between 1979 and 1990 has
led to a greater understanding of seabird foraging ecology (Pitman and Ballance 1990, 1992)
and seabird community ecology (Ballance et al. 1997). Survey data from these years were
also used to study the associations between seabirds and marine turtles (Pitman 1993). Au
and Pitman (1986) examined the relationships between the species of seabirds, dolphins, and
tunas that form large feeding aggregations. Estimates of the surface density of olive ridley
turtles (Lepidochelys olivacea) in the ETP in 1989 and 1990 were based on data collected
during SWFSC surveys (Beavers and Ramsey 1998).



OBJECTIVES

Data on seabirds, marine turtles, and surface fauna, sampled concurrently with the dolphin
sighting survey, will aid in understanding of the ETP ecosystem and how variation within the
system may affect the distribution and abundance of dolphins.

STUDY AREA AND ITINERARY

The study area extended from 33°N to 18°S and from the continental shores of the Americas
to 153°W. Tracklines were designed to systematically sample the study area using line-
transect methods to estimate dolphin abundance (Figures 1, 2, and 3).

The survey was conducted from July 30 to December 9, 1998. It was composed of five legs
each on the McArthur and Endeavor, and six legs on the Jordan. Survey legs varied between
14 and 29 days in length, separated by 3 to 4 days in port. Itineraries are listed below.
Scientific personnel are listed in Appendix 1.

NOAA Ship McArthur:

31 JUL Depart San Diego, CA
31 JUL - 16 AUG Leg I
16 AUG - 21 AUG Puerto Quetzal, Guatemala
21 AUG - 08 SEP Leg I
08 SEP - 13 SEP Panama City, Panama
13 SEP - 07 OCT Leg III
07 OCT - 12 OCT Manzanillo, Mexico
12 OCT - 09 NOV Leg IV
09 NOV - 14 NOV Manzanillo, Mexico
14 NOV - 09 DEC LegV
09 DEC Arrive San Diego, CA

UNOLS Ship Endeavor:

30 JUL Depart Panama City, Panama
30 JUL - 27 AUG Leg I
27 AUG - 01 SEP Hilo, HI
01 SEP - 25 SEP LegII
25 SEP - 30 SEP Manzanillo, Mexico
30 SEP - 24 OCT Leg III
24 OCT - 28 OCT Puntarenas, Costa Rica
28 OCT - 16 NOV Leg IV
16 NOV - 21 NOV Callao, Peru
21 NOV - 09 DEC LegV
09 DEC Arrive Panama City, Panama

o



NOAA Ship David Starr Jordan:

31 JUL Depart San Diego, CA
31 JUL - 14 AUG Leg
14 AUG - 18 AUG Mazatlan, Mexico
18 AUG - 08 SEP LegI1
08 SEP - 12 SEP Panama City, Panama
12 SEP - 01 OCT Leg III
01 OCT - 05 OCT Manzanillo, Mexico
05 OCT - 24 OCT Leg IV
24 OCT -~ 29 OCT Puntarenas, Costa Rica
29 OCT - 16 NOV Leg V
16 NOV - 22 NOV Panama City, Panama
22 NOV - 09 DEC Leg VI
09 DEC Arrive San Diego, CA

METHODS

Seabirds

A seabird census was conducted using standard 300 meter strip-transect methods and hand-
held binoculars. Bird observers stood shifts on the flying bridge throughout daylight

hours when the ship was underway, weather permitting. Species identification, numbers, and
behavior of birds were recorded, as well as associations with marine mammals, fish, or
flotsam.

A separate census of feeding flocks was conducted using modified strip-transect methods.
Mammal observers using 25X binoculars to detect marine mammals (Kinzey et al. 1999)
reported the presence of all feeding flocks out to 4.5 kilometers (one binocular reticle).
Seabird observers then quantified flock size and species composition.

Sea Turtles

Sightings of sea turtles by mammal and seabird observers were recorded in the marine
mammal data file. Sightings were made with 25X binoculars, hand-held binoculars, and
unaided eye. Species identification, numbers, approximate size, and associations with
flotsam were recorded.

Live turtles were captured opportunistically for biological sampling. Turtles were caught by
hand or net from an inflatable boat deployed from the ship, or, from the rail of the ship using
a long pole with breakaway netting. Captured turtles were measured, weighed, and flipper-
tagged. Blood samples for genetic and hormonal studies were also collected. On the Jordan,
ultrasonography scans were performed on female turtles using a portable scanner. All turtles
were subsequently released.



Flyingfish

A visual survey for flyingfish was conducted using modified strip transect methods. The
survey was conducted by the seabird observers, concurrently with the survey for seabirds.
All flyingfish flushed by the ship to a distance of 100 meters were recorded.

Surface organisms were collected every evening during a one-hour dipnet station to collect
information on the relative abundance and distribution of flyingfishes. The station began
approximately one hour after sunset. One or two 500-watt lamps were suspended over the
side of the ship to attract animals and two persons using long-handled nets collected them.
Information recorded during these stations included species observed, relative abundance,
and environmental data (e.g. sea surface temperature and salinity, Beaufort state, and moon
phase).

Marine Insects

Sea striders (Halobates spp.) were collected opportunistically during the evening dipnet
station using a long-handled net.

RESULTS
Seabirds

A total of 2,361.7 hours during 298 days were spent on-effort for the seabird survey
conducted from the three ships. During this time a total of 91 species were recorded from the
McArthur (Table 1), the Endeavor (Table 2), and the Jordan (Table 3).

Abundance of seabirds varied according to the area surveyed and the month (Tables 1, 2, and
3). The most abundant seabirds were represented by the families Procellariidae (especially
Juan Fernandez Petrels and Wedge-tailed Shearwaters) and Sulidae (especially Brown, Red-
footed, Masked, Blue-footed, and Peruvian boobies), and by the genera Sterna (especially
Sooty Terns) and Chlidonias (Black Tems).

Sea Turtles

The combined total of sea turtles sighted from the McArthur, the Endeavor, and the Jordan
was 1433. This included 374 olive ridleys, 5 loggerheads (Caretta caretta), 3 greens
(Chelonia mydas), 2 leatherbacks (Dermochelys coriacea), 171 unidentified hardshell turtles
(family Cheloniidae), and 878 unidentified turtles. Figures 4 (McArthur), 5 (Endeavor), and
6 (Jordan) illustrate the distribution of sea turtle sightings in the study area. Olive ridleys
were sighted throughout the area; loggerheads were seen west of Baja California and north of
20°N; leatherbacks were seen well offshore at 1°S; and greens were seen offshore between
5°N and 10°N.



A total of 152 olive ridley turtles were captured, sampled, and released; 150 of these were
live. Flipper tags were attached to 146 turtles. Blood and/or skin and/or fecal samples were
collected from 141 turtles. Sonography results are reported in Kopitsky, Pitman, and Plotkin
(in press).

Flyingfish

Over 147,000 flyingfish were sighted from the McArthur, the Endeavor, and the Jordan
(Tables 4, 5, and 6). Flyingfish of five genera were recorded, the most abundant represented
by Exocoetus.

The locations of the 320 dipnet stations for the McArthur, the Endeavor, and the Jordan are
shown in Figures 7, 8, and 9, respectively. Tables 7 (McArthur), 8 (Endeavor), and 9
(Jordan) summarize the data and specimens collected during the stations. A total of 1,159
flyingfish were collected.

Marine Insects

A total of 2,542 individual Halobates were collected during 166 of the dipnet stations.
Locations are shown in Figures 10, 11, 12, and 13. Four species were sampled (Table 10).
H. sobrinus and H. micans were the two most abundant species. H. sobrinus were collected
primarily in coastal waters and H. micans were found primarily offshore in the North
Equatorial Countercurrent.
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Table 4. Identity and numbers of flyingfish sighted from the flying bridge of the McArthur, 31 July -9
December 1998.

Unidentified Four-Winged Exocoetus Other Total
Leg 1 396 475 16,330 11 17,212
Leg 2 261 165 885 0 1311
Leg 3 333 589 12,807 1 13,730
Leg 4 56 848 40,942 0 41,846
Leg 5 34 667 24,080 0 24,781
Total 1080 2744 95,044 12 98,880

Table 5. Identity and numbers of flyingfish sighted from the flying bridge of the Endeavor, 30 July - 9

December 1998. (No effort Leg 1.)

Unidentified Four-Winged Exocoetus Other Total
Leg2 542 553 9353 0 10,448
Leg 3 13 616 6866 0 7495
Leg 4 0 280 3948 0 4228
Leg 5 1 113 140 0 254
Total 556 1562 20,307 0 22,425
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Table 7. Results of night-light dipnet sampling, McArthur, 31 July ~ 9 December 1998.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (psu) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
1 980802 05 2445 -118.10 3.0 3 1 237 3364 0 0 0 2 2 0
2 980803 05 2175 -11643 2.0 3 1 269 3399 5 1 0 2 2 0
2 980803 05 2175 -116.43 2.0 3 1 269 3399 100 2 3 0 0 0
2 980803 05 2175 -116.43 2.0 3 1 269 3399 500 1 0 0 0 0
2 980803 05 2175 -116.43 20 3 1 26.9 3399 500 3 0 0 0 0
2 980803 05 2175 -11643 20 3 1 269 3399 500 4 0 0 0 o]
3 980804 05 18.73 -11465 2.0 3 2 27.3 3412 100 1 1 2 3 0
3 980804 05 1873 -11465 2.0 3 2 27.3 3412 500 1 0 0 0 0
4 980805 05 15.92 -113.05 3.0 5 4 26.1 34.02 5 2 0 2 4 0
4 980805 05 1592 -113.05 3.0 5 4 26.1 34.02 100 1 0 0 0 0
4 980805 05 1592 -113.05 3.0 5 4 261 3402 500 1 0 0 0 0
4 980805 05 1592 -113.05 3.0 5 4 26.1 34.02 500 1 0 0 0 0
5 980806 05 14.28 -111.25 3.0 4 2 284 3369 5 2 0 2 1 0
5 980806 05 14.28 -111.25 3.0 4 2 284 3369 100 1 0 0 0 0
5 980806 05 14.28 -111.25 3.0 4 2 284 3369 300 1 0 0 0 0
6 980807 05 13.90 -109.40 2.0 4 2 285 3337 30 4 1 0 0 0
6 980807 05 1390 -109.40 2.0 4 2 285 3337 300 1 1 0 0 0
6 980807 05 13.90 -10940 2.0 4 2 285 3337 500 1 0 0 0 0
7 980808 05 1363 -107.90 1.0 4 2 29.0 33.41 5 1 0 2 3 0
7 980808 05 1363 -107.80 1.0 4 2 290 3341 20 1 1 0 0 0
7 980808 05 1363 -10790 1.0 4 2 290 3341 80 2 4 0 0 0
7 980808 05 1363 -107.80 1.0 4 2 29.0 3341 900 1 0 0 0 0
8 980809 05 13.12 -105.07 4.0 5 2 28.8 33.39 5 3 0 2 4 0
8 980809 05 13.12 -105.07 4.0 5 2 28.8 33.39 300 1 0 0 0 0
9 980810 05 1240 -101.97 3.0 5 3 289 3295 10 4 4 2 3 0
9 980810 05 1240 -101.97 3.0 5 3 289 3295 300 1 0 0 0 0
9 980810 05 1240 -101.97 3.0 5 3 289 3295 500 1 0 0 0 0
10 980811 05 1272 -9937 2.0 5 2 285 33.01 10 2 1 2 3 0
10 980811 05 1272 -9937 2.0 5 2 285 33.01 20 3 2 0 0 0
10 980811 05 1272 -9937 2.0 5 2 285 33.01 30 2 2 0 0 0
11 980812 05 1493 -98.07 20 5 1 302 3326 10 4 9 1 1 0
11 980812 05 1493 -98.07 20 5 1 30.2 33.26 30 1 0 2 1 1
11 980812 05 1493 -98.07 2.0 5 1 302 3326 500 1 1 0 0 0
12 980813 05 1395 -9535 3.0 5 1 296 3330 10 3 3 0 0 0
12 980813 05 1395 -9535 3.0 5 1 296 33.30 30 1 0 0 0 0
12 980813 05 1395 -9535 3.0 5 1 296 33.30 500 1 1 0 0 0
13 980814 05 1320 -9337 20 5 1 302 3329 10 2 1 2 3 0
13 980814 05 1320 -93.37 20 5 1 30.2 3329 80 1 1 0 0 0
13 980814 05 1320 -93.37 20 5 1 30.2 3329 500 1 1 0 0 0
13 980814 05 1320 -9337 20 5 1 30.2 3329 500 1 1 0 0 0
14 980815 05 1343 -91.38 1.0 5 1 336 33.01 30 1 1 0 0 0
14 980815 05 1343 -91.38 1.0 5 1 336 33.01 100 1 1 0 0 0
14 980815 05 1343 -91.38 1.0 5 1 336 33.01 200 2 3 0] 0 0
14 980815 05 1343 -9138 1.0 5 1 336 3301 500 6 0 0 0 0
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Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat.  Lon. Beau- Moon’ Sky° SST° SSS°  Fish®  Relative’ Number Squid® Relative’  Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)

15 980821 0.5 12.93 -90.53 3.0 5 3 29.4 33.17 10 4 6 1 3 0
15 980821 05 1293 -90.53 3.0 5 3 294 33.17 30 1 0 2 3 0
15 980821 0.5 12.93 -90.53 3.0 5 3 294 33.17 500 1 0 3 1 1
16 980822 05 11.72 -91.30 2.0 5 1 289 3290 10 4 17 2 1 0
16 980822 05 1172 -91.30 20 5 1 289 3290 20 1 1 0 0 0
16 980822 05 1172 -91.30 20 5 1 28.9 3290 30 2 1 0 0 0
16 980822 0.5 11.72 -91.30 2.0 5 1 28.9 3290 100 2 o] 0 0 0

980823 0.0 1257 -9047 - - - - - 30 0 1 0 0 0
17 980823 05 1275 -94.30 3.0 5 2 29.0 3279 10 3 1 1 2 0
17 980823 0.5 1275 -94.30 3.0 5 2 29.0 32.79 80 1 1 2 4 0
17 980823 05 1275 -94.30 3.0 5 2 29.0 32.79 500 1 1 3 2 0
18 980824 05 11.58 -97.30 4.0 5 3 29.1 33.22 10 2 1 1 1 0
18 980824 05 1158 -97.30 4.0 5 3 29.1 33.22 20 2 2 2 2 0
18 980824 0.5 11.58 -97.30 4.0 5 3 29.1 33.22 30 1 0 3 1 0
18 980824 0.5 11.68 -97.30 4.0 5 3 29.1 33.22 100 1 1 0 0 0
18 980824 05 1158 -97.30 4.0 5 3 29.1 33.22 300 1 1 0 0 0
18 980824 0.5 11.58 -97.30 4.0 5 3 29.1 33.22 500 1 0 0 0 0
19 980825 0.5 9.20 -100.03 4.0 1 2 28.5 32.84 10 1 1 2 2 0
19 980825 0.5 9.20 -100.03 4.0 1 2 28.5 32.84 20 2 2 0 0 0
19 980825 05 920 -100.03 40 1 2 28.5 32.84 30 2 1 0 0 0
19 980825 05 9.20 -100.03 4.0 1 2 285 32.84 100 1 0 0 0 0
19 980825 05 8920 -100.03 4.0 1 2 285 32.84 300 1 0 0 0 0
20 980826 0.5 6.92 -102.65 4.0 1 2 280 33.16 10 2 2 2 1 0
20 980826 0.5 6.92 -10265 4.0 1 2 280 33.16 20 2 5 0 0 0
20 980826 0.5 6.92 -10265 4.0 1 2 28.0 33.16 30 1 1 0 0 0
20 980826 0.5 6.92 -10265 4.0 1 2 28.0 33.16 100 2 3 0 0 0
21 980827 05 532 -103.55 4.0 1 2 276 3292 20 1 1 2 2 0
21 980827 0.5 532 -103.55 4.0 1 2 276 3292 30 1 0 3 1 0
21 980827 0.5 532 -103.55 4.0 1 2 276 32.92 100 4 5 0 0 0
21 980827 0.5 532 -103.55 4.0 1 2 276 3292 300 1 1 0 0 0
22 980828 0.5 530 -10042 5.0 1 2 27.8 33.00 10 1 0 2 3 0
22 880828 0.5 530 -10042 5.0 1 2 27.8 33.00 30 1 0 0 0 0
22 980828 0.5 530 -10042 5.0 1 2 27.8 33.00 100 4 2 0 0 0
22 980828 05 530 -10042 5.0 1 2 27.8 33.00 300 1 0 0 0 0
23 980829 05 533 -97.08 3.0 2 2 27.8 3297 20 2 3 2 3 o]
23 980829 05 533 -97.08 3.0 2 2 278 3297 100 4 6 0 0 o]
23 980829 0.5 533 -97.08 3.0 2 2 27.8 3297 500 1 1 0 0 0
24 980830 0.5 505 -94.78 4.0 5 3 276 3291 5 1 0 2 3 0
24 980830 05 5.05 -94.78 4.0 5 3 276 3291 80 1 1 0 0 0
24 980830 05 505 -94.78 4.0 5 3 276 32.91 100 3 3 0 0 0
25 980831 04 533 -91.65 5.0 2 3 27.3 32.58 5 1 0 1 1 0
25 980831 04 533 -91.65 5.0 2 3 273 32.58 20 1 0 2 2 0
25 980831 04 533 -9165 50 2 3 27.3 32.58 100 2 1 0 0 0

980901 0.0 532 -91.07 - - - - - 20 0 1 0 0 0
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Table 7 (McArthur dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky’ SST° SSS° Fish® Reiative’” Number Squid® Relative’ Number
Number Y-M-D of fot Phase (C) (ppt} Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)

26 980901 05 532 -88.25 5.0 2 2 27.8 3240 100 1 1 2 1 0
27 980902 05 530 -86.78 4.0 3 2 27.5 32.50 5 1 0 0 0 0
27 980902 0.5 530 -86.78 4.0 3 2 275 3250 100 2 1 0 0 0
27 980902 05 530 -86.78 4.0 3 2 275 3250 500 1 0 0 0 0
28 980903 05 530 -8368 5.0 3 2 274 3234 5 1 0 2 2 0
28 980903 0.5 530 -83.68 5.0 3 2 274 32.34 20 2 0 0 0 0
28 980303 05 530 -83.68 5.0 3 2 274 3234 100 3 1 0 0 0
28 8980903 0.5 530 -83.68 5.0 3 2 274 3234 300 1 0 0 0 0
29 980904 05 530 -81.03 2.0 4 2 27.8 30.56 20 3 1 2 4 2
29 980904 05 530 -81.03 2.0 4 2 27.8 30.56 30 1 0 0 0 0
29 980304 0.5 530 -81.03 2.0 4 2 27.8 30.56 80 1 1 0 0 0
29 980904 05 530 -81.03 2.0 4 2 27.8 30.56 100 3 2 0 0 0
29 980304 0.5 530 -81.03 2.0 4 2 27.8 30.56 500 1 1 0 0 o]

980904 00 503 -83.42 - - - - - 20 0 1 0 0 0
30 980905 0.5 532 -78.90 2.0 4 2 276 30.84 20 1 1 3 1 0
30 980905 0.5 532 -78.90 2.0 4 2 276 30.84 80 2 2 0 0 0
30 980905 0.5 532 -78.90 2.0 4 2 276 30.84 100 4 2 0 0 0
30 980905 05 532 -78.90 2.0 4 2 276 3084 500 2 3 0 0 4}
31 980906 0.5 7.38 -78.93 3.0 4 2 28.5 3039 30 1 1 1 1 1
31 980906 05 7.38 -78.93 3.0 4 2 28.5 30.39 80 1 0 2 5 0
31 980906 05 738 -78.93 3.0 4 2 28.5 30.39 100 1 0 3 2 1
31 980906 0.5 7.38 -78.93 3.0 4 2 28.5 30.39 500 1 2 0 0 0
31 980906 0.5 7.38 -7883 3.0 4 2 28.5 30.39 500 1 1 0 0 6]
31 980906 0.5 7.38 -78.83 3.0 4 2 28.5 30.39 500 1 1 0 0 0
31 980906 0.5 7.38 -7893 3.0 4 2 28.5 30.39 900 8 0 0 0 0
32 880813 0.8 6.22 -80.27 4.0 5 2 28.0 30.92 10 1 2 1 3 0
32 980913 0.8 6.22 -80.27 4.0 5 2 28.0 3092 20 1 0 3 2 0
32 980913 0.8 6.22 -80.27 4.0 5 2 28.0 3092 30 1 2 0 0 0
32 980913 0.8 6.22 -80.27 4.0 5 2 28.0 30.92 300 1 0 0 0 o]
32 880913 0.8 6.22 -80.27 4.0 5 2 280 30.92 500 5 17 0 0 0
32 980913 0.8 6.22 -80.27 4.0 5 2 28.0 30.92 900 1 0 0 0 0
33 980914 0.8 6.55 -83.68 4.5 5 3 279 30.94 10 3 10 1 3 0
33 980914 038 6.55 -83.68 45 5 3 279 3094 20 1 2 2 2 0
33 980914 0.8 6.55 -83.68 45 5 3 27.9 30.94 100 1 1 3 2 0
33 980914 038 6.55 -83.68 45 5 3 279 30.94 300 2 0 0 0 0
33 980914 0.8 6.55 -83.68 4.5 5 3 27.9 30.94 500 1 1 0 0 0
34 980915 1.0 6.73 -86.75 5.0 5 3 284 3274 10 2 1 2 3 0
34 980915 1.0 6.73 -86.75 50 5 3 284 3274 20 2 2 3 3 0
34 980915 1.0 6.73 -86.75 50 5 3 284 3274 30 2 2 0 0 0
34 980815 1.0 6.73 -86.75 5.0 5 3 284 3274 100 2 1 0 0 0
34 980915 1.0 6.73 -86.75 5.0 5 3 28.4 3274 300 1 0 0 0 0
35 980916 0.9 705 -89.95 5.0 5 2 27.7 3254 10 2 0 1 1 0
35 980916 09 705 -89.95 50 5 2 27.7 3254 20 1 1 2 2 0
35 980916 09 7.05 -89.95 50 5 2 27.7 3254 30 1 2 3 2 0
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Table 7 (McArthur dipnet sampling) continued.

Station' Date Hours Lat.  Lon. Beau- Moon’ Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

35 980916 09 7.05 -89.95 50 5 2 27.7 3254 100 2 1 0 0 0
35 980916 0.9 7.05 -89.95 50 5 2 277 3254 300 1 0 0 0 0
35 980916 09 7.05 -89.95 5.0 5 2 27.7 32.54 400 3 0 0 0 0

980917 0.0 7.03 -90.45 - - - - - 30 0 1 0 0 0
36 980917 08 730 -93.22 4.0 5 1 276 32.76 10 3 4 1 1 0
36 980917 038 7.30 -93.22 4.0 5 1 276 32.76 20 2 3 2 2 0
36 980917 0.8 7.30 -93.22 4.0 5 1 276 32.76 100 3 2 3 3 0
36 980917 08 7.30 -93.22 4.0 5 1 276 32.76 400 1 1 0 0 0
37 980918 0.8 757 -96.72 5.0 5 2 28.0 3287 10 3 3 2 4 o]
37 980918 0.8 7.57 -96.72 50 5 2 28.0 3287 20 2 2 3 3 0
37 980918 0.8 757 -96.72 50 5 2 280 32.87 30 1 0 0 0 0
37 980918 0.8 7.57 -96.72 5.0 5 2 28.0 32.87 100 3 1 0 0 0
37 980918 08 757 -96.72 5.0 5 2 28.0 32.87 300 1 0 0 0 0
38 980919 0.9 7.75 -99.82 5.0 5 3 275 3324 10 2 2 2 4 0
38 980919 09 7.75 -99.82 5.0 5 3 275 3324 20 2 3 3 3 0
38 980919 0.9 7.75 -99.82 5.0 5 3 275 33.24 100 3 1 0 0 0
38 980919 0.9 7.75 -99.82 5.0 5 3 275 3324 300 1 0 0 0 0
39 980920 1.0 7.92 -103.05 5.0 5 3 27.5 33.01 10 1 1 2 4 0
39 980920 1.0 7.92 -103.05 5.0 5 3 27.5 33.01 20 3 6 3 3 0
39 980920 1.0 7.92 -103.05 5.0 5 3 275 33.01 30 2 3 0 0 0
39 980920 1.0 7.92 -103.05 5.0 5 3 27.5 33.01 100 2 0 0 0 0
39 980920 1.0 7.92 -103.05 5.0 5 3 275 33.01 300 1 0 0 0 0
39 980920 10 7.92 -103.05 5.0 5 3 27.5 33.01 400 1 1 0 0 0
39 980920 1.0 7.92 -103.05 5.0 5 3 275 33.01 500 1 0 0 0 0
40 980921 10 8.15 -106.40 4.0 5 3 276 32.83 10 1 0 2 4 0
40 980921 1.0 8.15 -10640 4.0 5 3 276 32.83 20 3 8 3 2 0
40 980921 1.0 8.15 -106.40 4.0 5 3 276 32.83 30 1 1 0 0 0
40 980921 1.0 8.15 -106.40 4.0 5 3 276 32.83 100 2 1 0 0 0
40 980921 1.0 815 -10640 4.0 5 3 276 32.83 300 1 0 0 0 0
41 980922 03 8.03 -107.72 2.0 5 2 274 32.90 30 2 2 0 0 0
42 980922 08 6.62 -109.22 3.0 1 2 27.7 32.98 10 1 1 2 2 0
42 980922 0.8 6.62 -109.22 30 1 2 277 32.98 20 2 2 0 0 0
42 980922 038 662 -109.22 3.0 1 2 277 32.98 30 1 1 0 0 0
42 980922 0.8 6.62 -109.22 3.0 1 2 277 32.98 100 2 0 0 0 0
42 980922 0.8 6.62 -109.22 3.0 1 2 277 32.98 300 1 0 0 0 0

980923 00 6.50 -109.07 - - - - - 20 0 1 0 0 0
43 980923 0.6 6.17 -108.68 3.0 5 2 275 3291 10 1 4 0 0 0
43 980923 06 6.17 -108.68 3.0 5 2 275 3291 20 1 1 0 0 0
43 980923 06 6.17 -108.68 3.0 5 2 27.5 32.91 30 2 2 0 0 0
43 980923 0.6 6.17 -108.68 3.0 5 2 275 3291 400 1 0 0 0 0
43 980923 06 6.17 -10868 3.0 5 2 275 32.91 500 3 1 0 0 0
44 980923 1.0 500 -109.98 6.0 5 2 27.3 33.09 20 2 0 2 2 0
44 980823 1.0 500 -109.98 6.0 5 2 27.3 33.09 100 2 1 0 0 0
44 980923 1.0 500 -109.98 6.0 5 2 27.3 33.09 300 1 0 0 0 0

21



Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’” Number Squid® Relative’” Number
Number Y-M-D of fort Phase ©) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

44 980923 1.0 5.00 -109.98 6.0 5 2 27.3 33.09 400 4 0 0 0 0
45 980824 0.9 550 -112.88 6.0 5 3 274 3296 20 1 0 2 3 0
45 980924 09 550 -11288 6.0 5 3 274 3296 30 1 1 3 1 0
45 980924 09 550 -11288 6.0 5 3 274 32.96 100 2 1 0 0 0
45 980924 09 550 -11288 6.0 5 3 274 32.96 300 1 0 0 0 0
45 980924 0.9 550 -112.88 6.0 5 3 274 32.96 400 1 1 0 0 o]

980925 0.0 5.37 -113.58 - - - - - 20 0 1 0 0 0
46 980925 1.0 6.52 -11588 50 1 3 26.3 33.46 20 1 1 2 2 0
46 980925 1.0 6.52 -11588 5.0 1 3 26.3 33.46 30 1 1 0 0 0
46 980925 1.0 6.52 -115.88 5.0 1 3 26.3 33.46 100 4 7 0 0 0
46 980925 1.0 6.52 -11588 50 1 3 26.3 33.46 300 1 0 0 0 0
46 980925 1.0 6.52 -11588 5.0 1 3 26.3 33.46 400 1 1 0 0 0
47 980927 1.0 747 -117.13 40 5 3 274 33.26 10 2 5 1 2 0
47 980927 1.0 747 -11713 40 5 3 274 33.26 20 2 4 2 4 0
47 980927 1.0 747 -117.13 4.0 5 3 274 33.26 30 2 2 3 2 0
47 980927 1.0 7.47 -117.13 40 5 3 27.4 33.26 100 4 11 0 0 0
48 980928 0.8 7.78 -116.00 4.0 5 3 27.7 3270 10 1 1 0 0 0
48 980928 0.8 778 -116.00 4.0 5 3 27.7 32.70 20 2 5 0 0 0
48 980828 0.8 7.78 -116.00 4.0 5 3 27.7 32.70 30 1 o] 0 0 0
48 980928 0.8 778 -116.00 4.0 5 3 27.7 3270 500 1 0 0 0 0
49 980928 1.0 787 -113.72 3.0 5 3 27.1 3213 20 2 2 1 1 0
49 980928 1.0 787 -113.72 3.0 5 3 271 3213 30 2 2 2 2 0
49 980928 1.0 7.87 -113.72 3.0 5 3 271 3213 100 4 7 3 1 0
50 980929 06 797 -11227 4.0 5 3 27.4 32.81 10 2 3 1 1 0
50 980929 06 797 -11227 4.0 5 3 274 32.81 20 2 3 2 2 0
50 980929 06 797 -11227 40 5 3 274 32.81 30 2 2 0 0 0
50 980929 06 7.97 -11227 4.0 5 3 274 32.81 400 1 0 0 0 0

980929 0.0 992 -112.98 - - - - - 5 0 1 0 0 0
51 980929 1.0 8.78 -110.58 2.0 5 3 277 3260 20 2 2 1 2 0
51 980929 1.0 878 -110.58 20 5 3 27.7 32.60 30 1 1 2 3 0
51 980929 1.0 8.78 -11058 2.0 5 3 27.7 32.60 100 3 6 3 2 0
51 980929 1.0 8.78 -11088 2.0 5 3 277 32.60 300 1 0 0 0 0
51 980929 1.0 878 -11058 20 5 3 277 3260 400 1 0 0 0 0
52 9809830 0.7 930 -110.13 3.0 5 3 27.9 3268 10 4 7 2 1 0
52 980930 0.7 9.30 -110.13 3.0 5 3 27.9 32.68 20 3 5 3 1 0
52 980930 0.7 9.30 -110.13 3.0 5 3 279 3268 30 2 2 0 0 0
52 980930 0.7 9.30 -11013 3.0 5 3 279 3268 400 1 0 0 0 0
53 980930 10 10.30 -109.20 3.0 2 2 280 3266 500 6 0 0 0 0

980930 3.0 10.30 -109.20 4.0 2 2 28.0 3266 30 2 4 0 0 0
54 980930 3.0 10.30 -109.20 4.0 2 2 28.0 3266 a0 2 0 0 0 0
55 981001 1.0 10.38 -108.97 3.0 2 2 279 33.14 10 1 1 2 2 0
55 981001 1.0 10.38 -108.97 3.0 2 2 279 33.14 20 1 0 1 1 0
55 98100t 1.0 10.38 -108.97 3.0 2 2 27.9 33.14 80 1 1 0 0 0
55 981001 1.0 10.38 -108.97 3.0 2 2 279 33.14 100 1 0 0 0 0



Table 7 (McArthur dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon’ Sky’ SST° SSS°  Fish® Relative’ Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected

Effort (Fish) (Fish) (Squid)  (Squid)
55 981001 10 1038 -10897 3.0 2 2 279 3314 400 1 1 0 0 0
55 981001 1.0 10.38 -108.97 3.0 2 2 279 3314 30 2 4 0 0 0
56 981002 05 1097 -107.85 4.0 5 2 28.3 3322 10 2 1 1 1 0]
56 981002 05 1097 -107.85 40 5 2 28.3 33.22 20 2 2 2 4 0
56 981002 05 1097 -107.85 4.0 5 2 28.3 33.22 30 2 2 3 1 0
57 981002 07 1183 -106.07 1.0 3 2 289 3298 10 1 2 0 0 0
57 981002 0.7 1183 -106.07 1.0 3 2 289 3298 20 1 0 0 0 0
58 981003 03 1210 -104.77 0.0 5 2 289 33.04 5 1 0 3 1 0
58 981003 03 1210 -104.77 0.0 5 2 289 33.04 10 1 1 0 0 0
58 981003 03 1210 -104.77 0.0 5 2 289 33.04 20 1 0 0 0 0
58 981003 0.3 1210 -104.77 0.0 5 2 289 33.04 30 1 1 0 0 0
58 981003 03 1210 -10477 00 5 2 289 3304 500 1 1 0 0 0
59 981003 08 13,52 -103.15 2.0 4 2 294 3283 100 1 0 2 3 0
59 981003 0.8 1352 -103.15 2.0 4 2 294 32.83 300 1 0 0 0 0
60 981004 04 13.93 -101.92 0.0 5 1 293 33.04 0 0 0 3 1 0
61 981004 1.0 1480 -100.17 20 4 2 298 33.23 10 1 0 2 4 0
61 981004 1.0 1480 -100.17 20 4 2 29.8 33.23 20 2 1 3 2 0
61 981004 10 1480 -100.17 20 4 2 29.8 3323 30 2 2 0 0 0
61 981004 1.0 1480 -10017 20 4 2 298 33.23 100 1 1 0 0 0]
61 981004 1.0 1480 -10017 20 4 2 298 33.23 300 1 0 0 0 0
62 981005 03 1555 -100.28 2.0 2 4 29.7 33.03 20 1 2 3 1 0
63 981005 1.0 16.45 -101.80 1.0 4 2 30.3 33.21 10 3 7 2 3 0
63 981005 1.0 1645 -101.80 1.0 4 2 30.3 33.21 5 1 1 3 2 0
63 981005 10 1645 -101.80 1.0 4 2 30.3 33.21 300 1 0 0 0 0
63 981005 1.0 1645 -101.80 1.0 4 2 30.3 33.21 400 1 0 0 0 0
63 981005 1.0 1645 -101.80 1.0 4 2 30.3 33.21 500 1 1 0 0 0
64 981006 06 1735 -103.15 0.0 4 2 0.0 0.00 5 1 0 2 1 0
64 981006 06 17.35 -103.15 0.0 4 2 00 0.00 10 1 0 0 0 0
65 981006 1.0 18.88 -10443 3.0 4 2 298 33.51 100 3 0 1 1 0
65 981006 1.0 18.88 -10443 3.0 4 2 298 33.51 500 1 0 2 2 0
65 981006 1.0 1888 -10443 3.0 4 2 29.8 33.51 0 0 0 3 1 0
66 981012 1.0 1818 -10532 3.0 5 3 29.2 3330 10 3 2 2 3 0
66 981012 1.0 18.18 -10532 3.0 5 3 29.2 33.30 20 2 0 3 3 0
66 981012 1.0 1818 -105.32 3.0 5 3 292 33.30 30 1 1 0 0 0
66 981012 1.0 1818 -10532 3.0 5 3 29.2 33.30 300 1 0 0 0 0
67 981013 06 17.48 -106.00 5.0 1 2 294 33.41 20 2 0 3 2 0
67 981013 0.6 1748 -106.00 5.0 1 2 294 33.M 5 1 0 0 0 0
68 981013 1.0 1565 -106.98 0.0 5 1 295 32.85 10 2 2 3 3 0
68 981013 1.0 1565 -106.98 0.0 5 1 295 3285 20 2 3 0 0 0
68 981013 1.0 1565 -10698 0.0 5 1 295 3285 300 1 0 0 0 0
68 981013 1.0 1565 -10698 0.0 5 1 295 3285 400 4 0 0 0 0
981015 0.0 1278 -109.50 - - - - 20 0 1 0 0 0
69 981015 1.0 1127 -11072 5.0 5 28.3 3367 10 2 0 2 2 0
69 981015 1.0 1127 -110.72 5.0 5 28.3 33.67 20 2 0 3 2 0
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Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat. Lon. Beau- Moon’ Sky’ SST° SSS° Fish®  Relatve’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase ) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

69 981015 1.0 1127 -110.72 5.0 5 2 28.3 3367 30 1 1 0 0 0
69 981015 1.0 1127 -110.72 5.0 5 2 283 3367 300 1 0 0 0 0
69 981015 1.0 1127 -110.72 50 5 2 283 3367 400 1 0 0 0 0

981016 00 10.88 -111.10 - - - - - 30 0 1 0 0 0
70 981016 1.0 893 -11193 50 5 3 27.7 32.99 10 1 0 1 2 0
70 981016 10 893 -11183 50 5 3 277 32.99 5 1 0 3 1 0
70 981016 1.0 893 -11193 50 5 3 277 3299 30 1 0 0 0 0
70 981016 1.0 893 -111.93 50 5 3 277 3299 100 1 0 0 0 0
71 981017 1.0 552 -11243 50 5 2 273 32.83 10 2 3 1 2 0
71 981017 1.0 552 -11243 50 5 2 27.3 3283 20 4 7 2 3 0
7 981017 1.0 552 -11243 50 5 2 27.3 32583 30 2 1 3 3 0
71 981017 10 552 -11243 50 5 2 273 3283 100 3 3 0 0 0
71 981017 1.0 552 -11243 50 5 2 273 32.83 300 1 0 0 0 0
71 981017 1.0 552 -11243 50 5 2 273 3283 400 1 0 0 0 0
72 981018 0.6 455 -11262 40 1 1 264 33.25 5 1 0 1 2 0
72 981018 06 455 -112.62 4.0 1 1 264 3325 10 1 1 3 2 0
72 981018 0.6 455 -11262 40 1 1 264 3325 20 2 2 0 0 0
72 981018 06 455 -11262 40 1 1 264 3325 100 3 0 0 0 0
72 981018 06 455 -11262 4.0 1 1 264 33.25 300 1 0 0 0 0
72 981018 06 455 -11262 4.0 1 1 264 3325 500 1 0 0 0 0
73 981018 1.0 3.07 -11283 5.0 5 1 246 33.50 5 1 0 1 2 0
73 981018 1.0 3.07 -11283 50 5 1 246 33.50 100 3 2 2 1 0
73 981018 1.0 3.07 -11283 50 5 1 2486 33.50 300 1 0 3 2 0
73 981018 1.0 3.07 -11293 50 5 1 246 3350 400 1 0 0 0 0
73 981018 1.0 3.07 -11293 50 5 1 246 33.50 500 1 0 0 (] 0
74 981019 1.0 133 -11387 3.0 5 1 216 34.39 100 4 8 2 3 0
74 981019 1.0 1.33 -113.87 3.0 5 1 216 34.39 300 1 0 3 4 0
75 981020 1.0 133 -116.82 3.0 5 3 216 3448 20 1 1 2 3 0
75 981020 1.0 133 -116.82 3.0 5 3 216 3448 100 4 10 3 2 0
75 981020 1.0 133 -116.82 3.0 5 3 216 3448 300 1 0 0 0 0
76 981021 1.0 135 -119.88 2.0 6 1 223 3441 100 4 18 1 2 0
76 981021 1.0 1.35 -119.88 2.0 6 1 223 3441 300 1 0 2 2 0
76 881021 1.0 135 -119.88 2.0 6 1 223 3441 0 0 0 3 2 0
77 981022 1.0 133 -12290 3.0 1 1 23.0 34.21 100 4 7 1 1 0
77 981022 1.0 133 -12290 3.0 1 1 23.0 34.21 300 1 0 2 2 0
78 981023 1.0 3.77 -123.35 3.0 1 2 273 33.24 10 2 0 1 2 0
78 981023 1.0 3.77 -123.35 3.0 1 2 27.3 33.24 20 3 4 2 3 0
78 981023 1.0 3.77 -12335 3.0 1 2 273 3324 100 3 5 0 0 0
78 981023 1.0 3.77 -123.35 3.0 1 2 273 3324 300 1 0 0 0 0
79 981024 06 457 -123.33 4.0 5 3 272 33.23 5 1 0 2 2 0
79 981024 06 457 -123.33 4.0 5 3 272 3323 10 1 2 0 0 0
79 981024 06 457 -123.33 40 5 3 272 33.23 20 2 1 0 0 0
79 981024 06 457 -12333 4.0 5 3 272 3323 30 1 1 0 0 0
80 981024 10 655 -123.33 3.0 1 2 275 3323 20 2 0 1 2 0

24



Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat.  Lon. Beau- Moon® Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid) (Squid)

80 981024 1.0 6.55 -123.33 3.0 1 2 275 33.23 30 1 0 2 2 0
80 981024 1.0 6.55 -123.33 3.0 1 2 275 33.23 100 4 9 0 0 0
80 981024 1.0 655 -123.33 3.0 1 2 275 33.23 300 1 0 0 0 0
81 981025 0.6 7.53 -123.32 4.0 5 3 276 33.07 10 1 2 1 2 0
81 981025 0.6 7.53 -123.32 40 5 3 276 33.07 20 1 2 3 2 0
81 981025 0.6 753 -12332 4.0 5 3 276 33.07 300 1 0 0 0 0
82 981025 1.0 965 -12332 0.0 1 2 281 3279 10 3 6 2 3 0
82 981025 1.0 965 -12332 0.0 1 2 281 3279 20 2 0 3 2 0
82 981025 1.0 9.65 -123.32 0.0 1 2 28.1 32.79 300 1 0 0 0 0
82 981025 1.0 965 -123.32 0.0 1 2 281 3279 500 1 0 0 0 0
82 981025 1.0 965 -123.32 0.0 1 2 281 3279 500 1 0 0 0 o]
83 981026 06 1062 -123.33 0.0 5 1 277 33.32 5 1 0 1 1 0
83 981026 06 1062 -123.33 0.0 5 1 27.7 33.32 30 1 1 2 2 0
83 981026 06 1062 -123.33 0.0 5 1 27.7 33.32 0 0 0 3 2 0
84 981026 1.0 1248 -123.35 3.0 2 2 269 33.82 20 2 0 2 2 0
84 981026 1.0 1248 -123.35 3.0 2 2 269 33.82 30 2 1 0 0 0
84 981026 1.0 1248 -12335 3.0 2 2 269 33.82 100 3 1 0] 0] 0
85 981027 0.7 13.50 -123.30 5.0 5 1 26.3 3415 30 1 0 1 2 0
85 981027 07 13.50 -123.30 5.0 5 1 26.3 34.15 100 1 0 0 0 0
86 981027 1.0 1563 -123.33 4.0 2 2 25.7 33.33 20 2 4 1 2 0
86 981027 1.0 1563 -123.33 40 2 2 257 33.33 30 2 2 2 2 0
86 981027 1.0 1563 -12333 4.0 2 2 257 33.33 100 4 11 0 0 0
86 981027 1.0 1563 -123.33 4.0 2 2 257 33.33 400 2 2 0 0 0
87 981028 0.7 16.73 -123.32 40 5 2 255 3422 5 1 0 0 0 o]
87 981028 0.7 16.73 -123.32 4.0 5 2 255 3422 10 1 1 0 0 0
88 981028 1.0 1873 -12247 5.0 2 2 243 3424 100 1 0 1 2 0
88 981028 1.0 1873 -12247 5.0 2 2 243 34.24 400 2 0 0 0 0
89 981029 05 1982 -121.87 4.0 5 2 23.7 34.30 0 0 0 2 2 0
90 981029 1.0 2178 -120.70 50 2 2 232 3423 10 1 0 2 1 0
91 981030 1.0 2107 -119.27 5.0 2 2 226 33.77 100 1 0 2 1 0

981031 00 20.53 -119.05 - - - - - 30 0 3 0 0 0
92 981031 0.7 1987 -118.78 5.0 5 1 23.7 3423 30 1 0 0 0 0
a3 981031 10 17.85 -118.05 5.0 3 2 26.8 33.99 20 4 4 1 2 0
93 981031 1.0 17.85 -118.05 5.0 3 2 26.8 33.99 100 2 0 2 2 0
93 981031 1.0 1785 -118.05 5.0 3 2 26.8 3399 400 3 9] 3 1 0
a3 981031 10 1785 -11805 50 3 2 26.8 33.99 500 1 0 0 0 [}

981101 00 17.35 -117.83 - - - - - 30 0 2 0 0 0

981101 00 1735 -117.83 - - - - - 20 0 1 0 0 0
94 981101 06 17.72 -11760 4.0 5 2 26.7 34.0% 20 4 4 1 2 0
94 981101 06 17.72 -11760 4.0 5 2 26.7 34.01 30 1 1 0 0 0
95 881101 1.0 1993 -11743 50 3 2 242 3424 10 1 0 1 2 0
95 981101 1.0 19.93 -11743 50 3 2 242 3424 30 1 0 2 2 0
95 981101 1.0 19.93 -117.43 5.0 3 2 242 3424 100 2 1 3 2 0
96 981102 06 20.17 -116.22 3.0 5 1 246 3431 5 1 0 2 2 0

25



Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid) (Squid)

96 981102 06 2017 -116.22 3.0 5 1 246 34.31 20 1 1 3 1 0
97 981102 1.0 2227 -11578 5.0 3 2 235 34.12 10 1 0 2 1 0
97 981102 1.0 2227 -11578 5.0 3 2 23.5 3412 30 1 0 0 0 0
97 981102 1.0 2227 -11578 5.0 3 2 235 3412 100 1 0 0 0 0
98 981103 04 23.00 -115.28 4.0 4 2 23.0 34.09 30 1 0 1 1 0
98 981103 04 2300 -11528 4.0 4 2 23.0 34.09 0 0 0 3 1 0
99 981103 1.0 2153 -11400 40 4 2 247 3433 30 2 1 1 2 0
99 981103 1.0 2153 -114.00 4.0 4 2 242 3433 100 2 3 2 3 0
99 981103 1.0 2153 -11400 490 4 2 242 3433 0 0 0 3 1 0
100 981104 0.7 2053 -11270 2.0 4 2 250 3433 20 1 0 0 0 0
100 981104 07 2053 -11270 2.0 4 2 250 34.33 30 1 1 0 0 0
101 981104 10 21.27 -11217 3.0 4 2 27.0 34.17 5 1 0 1 1 0
101 981104 10 2127 -11217 3.0 4 2 27.0 34.17 20 1 0 2 2 0
101 981104 10 2127 -11217 3.0 4 2 270 34.17 100 2 2 3 1 0
101 981104 10 2127 -11217 3.0 4 2 27.0 3417 300 1 0 0 0 0
101 981104 1.0 21.27 -11217 3.0 4 2 27.0 3417 400 1 0 0 0 0
101 981104 1.0 2127 -11217 3.0 4 2 27.0 3417 500 1 0 0 0 0
102 981105 05 2202 -111.18 2.0 4 2 27.0 34.34 30 1 0 3 1 0
103 9881105 1.0 2050 -111.00 4.0 5 2 266 34.34 10 2 2 1 1 0
103 981105 1.0 2050 -111.00 4.0 5 2 266 34.34 20 2 3 2 3 0
103 981105 10 2050 -111.00 4.0 5 2 266 3434 30 3 3 3 2 0
103 981105 1.0 2050 -111.00 4.0 5 2 266 3434 100 4 2 0 0 0

981106 00 20.35 -110.28 - - - - - 30 0 1 0 0 0
104 981106 06 20.20 -109.67 3.0 4 2 274 3414 20 1 1 2 2 0
104 981106 06 2020 -109.67 3.0 4 2 274 3414 30 3 1 3 2 0
105 981106 1.0 2217 -109.67 40 5 2 271 34.16 10 4 8 1 3 0
105 981106 1.0 2217 -109.67 40 5 2 271 34.16 20 1 0 2 4 0
105 981106 1.0 2217 -10967 4.0 5 2 271 34.16 80 1 0 3 2 0
105 981106 1.0 2217 -10967 4.0 5 2 271 34.16 300 1 0 0 0 0
106 981107 10 2057 -10837 5.0 5 2 276 33.85 10 4 3 1 2 0
106 981107 10 2057 -10837 5.0 5 2 276 33.85 20 3 1 2 4 0
106 981107 1.0 2057 -108.37 5.0 5 2 276 33.85 30 2 2 3 2 0
106 981107 1.0 2057 -108.37 50 5 2 276 33.85 100 3 0 0 0 0
106 981107 1.0 20.57 -108.37 5.0 5 2 276 33.85 300 1 0 0 0 0
107 981108 07 2030 -107.72 1.0 2 2 286 34.24 30 3 6 2 2 0
107 981108 0.7 2030 -107.72 1.0 2 2 286 34.24 80 1 1 1 1 0
107 981108 07 2030 -107.72 1.0 2 2 286 3424 10 1 1 0] 0 0
107 981108 07 2030 -107.72 10 2 2 286 3424 400 1 0 0 0 0
108 981108 1.0 1960 -106.05 0.0 5 1 295 33.68 5 3 0 1 1 0
108 981108 10 19.60 -106.05 0.0 5 1 295 33.68 30 2 4 2 4 0
108 981108 1.0 1960 -106.05 0.0 5 1 295 3368 80 2 3 3 4 0
108 981108 1.0 1960 -106.05 0.0 5 1 295 33.68 200 5 1 0 0 0
109 981114 10 1865 -10542 5.0 5 1 288 33.23 5 1 0 2 2 0
109 981114 10 1865 -10542 50 5 1 28.8 33.23 10 2 0 3 1 0
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Table 7 (McArthur dipnet sampling) continued.

Staton' Date Hours Lat.  Lon. Beau- Moon” Sky® SST° SSS°  Fish®  Relatve’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Coliected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)

108 981114 1.0 1865 -10542 50 5 1 28.8 33.23 20 3 1 0 0 0
108 981114 1.0 1865 -10542 5.0 5 1 28.8 33.23 30 1 1 0 0 0
108 981114 1.0 1865 -10542 50 5 1 28.8 33.23 100 2 1 0 0 0
109 981114 1.0 18.65 -10542 5.0 5 1 288 3323 300 1 0 0 0 0

981115 0.0 18.37 -105.70 - - - - - 20 0 1 0 0 0
110 981115 1.0 17.00 -107.67 2.0 5 1 28.1 33.56 5 1 0 2 2 0
110 981115 1.0 17.00 -107.67 2.0 5 1 281 33.56 20 1 0 3 3 0
110 981115 1.0 17.00 -10767 2.0 5 1 28.1 33.56 30 2 3 0 0 0
110 981115 1.0 17.00 -107.67 2.0 5 1 28.1 33.56 100 1 0 0 0 0
110 981115 1.0 17.00 -107.67 20 5 1 28.1 3356 300 1 0 0 0 0
110 981115 1.0 17.00 -10767 2.0 5 1 28.1 33.56 500 1 0 0 0 0

981116 0.0 16.72 -108.07 - - - - - 20 0 1 0 0 0
111 981116 06 1515 -11022 5.0 5 2 27.8 33.31 10 1 0 3 1 0
111 981116 0.6 15.15 -11022 50 5 2 27.8 33.31 20 1 1 0 0 0
111 981116 0.6 15.15 -110.22 5.0 5 2 27.8 33.31 30 1 1 0 0 0
111 981116 06 1515 -11022 5.0 5 2 27.8 33.31 300 1 0 0 0 0
112 981117 1.0 1385 -113.00 4.0 5 3 275 3367 5 3 0 2 2 0
112 981117 1.0 1385 -113.00 4.0 5 3 27.5 33.67 10 2 4 0 0 0
112 981117 1.0 13.85 -113.00 4.0 5 3 275 33.67 20 2 2 0 0 0
112 981117 1.0 13.85 -113.00 4.0 5 3 275 33.67 30 4 11 0 0 0
112 981117 1.0 13.85 -113.00 4.0 5 3 275 3367 100 1 0 0 0 0
112 981117 1.0 13.85 -113.00 4.0 5 3 275 3367 300 1 0 0 0 0
113 981118 1.0 1272 -11583 40 5 2 276 33.81 10 2 0 2 2 0
113 981118 1.0 1275 -11593 4.0 5 2 276 33.81 20 1 1 3 1 0
113 981118 1.0 1275 -11593 4.0 5 2 276 33.81 30 2 3 0 0 0
113 981118 1.0 1275 -115.93 4.0 5 2 276 33.81 100 1 0 0 0 0
113 981118 1.0 1275 -11593 4.0 5 2 276 33.81 300 1 0 0 0 0
113 981118 1.0 1275 -11593 4.0 5 2 276 33.81 500 6 0 0 0 0

981119 0.0 12.53 -116.48 - - - - - 20 0 2 0 0 0

981119 00 1253 -116.48 - - - - - 30 4} 2 0 0 0
114 981119 1.0 1153 -119.00 3.0 5 1 276 33.07 10 1 1 2 4 0
114 981119 10 11.53 -119.00 3.0 5 1 276 33.07 20 1 0 3 1 0
114 981119 1.0 1153 -119.00 3.0 5 1 276 33.07 30 2 4 0 0 0
114 981119 1.0 11.53 -119.00 3.0 5 1 276 33.07 100 2 2 0 0 0
114 981119 1.0 1153 -119.00 3.0 5 1 276 33.07 500 8 0 0 0 0
114 981119 1.0 1153 -119.00 3.0 5 1 276 33.07 500 8 0 0 0 0
115 981120 06 10.47 -119.00 5.0 5 3 27.8 3298 20 5 2 1 1 0
115 981120 06 1047 -119.00 5.0 5 3 27.8 3298 300 1 0 0 Q 0

981120 0.0 11.10 -119.00 - - - - - 20 0 6 0 0 0
116 981120 1.0 872 -11932 20 6 2 276 33.16 20 2 2 1 1 0
116 981120 1.0 872 -11932 20 6 2 276 33.16 30 2 1 2 3 0
116 981120 1.0 872 -11932 20 6 2 276 33.16 100 4 5 1 2 0
117 981121 07 9.00 -12028 3.0 5 2 276 3280 30 1 1 1 1 0
117 981121 0.7 900 -12028 3.0 5 2 276 32.80 100 2 0 2 2 0
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Table 7 (McArthur dipnet sampling) continued.

Station' Date Hours Lat. ton. Beau- Moon® Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

118 981121 1.0 8.05 -121.77 3.0 1 2 276 3293 5 1 0 1 2 0
118 981121 1.0 8.05 -121.77 3.0 1 2 276 32.93 10 1 1 2 3 0
118 981121 1.0 8.05 -121.77 3.0 1 2 276 3293 100 2 4 3 1 0
118 981121 1.0 8.05 -121.77 3.0 1 2 276 32.93 300 1 0 0 0 o]
118 881121 1.0 805 -121.77 3.0 1 2 276 32.93 500 3 0 0 0 o]
119 981122 05 762 -12285 3.0 5 3 27.3 3292 10 1 0 2 1 0
119 981122 05 762 -122.85 3.0 5 3 27.3 32.92 500 1 0 0 0 0
120 981122 1.0 663 -12462 40 1 2 27.3 33.41 20 1 0 1 2 0
120 981122 1.0 663 -12462 40 1 2 27.3 33.41 30 1 0 2 2 0
120 981122 1.0 6.63 -12462 40 1 2 27.3 33.41 100 5 7 0 0 0
120 981122 1.0 663 -12462 40 1 2 27.3 33.41 300 1 0 0 0 0
120 981122 1.0 6.63 -12462 40 1 2 27.3 33.41 500 2 0 0 0 0
121 981123 1.0 507 -127.62 4.0 1 2 266 33.40 20 1 1 1 1 0
121 981123 1.0 507 -12762 4.0 1 2 26.6 3340 100 3 3 2 3 0
121 981123 1.0 507 -12762 40 1 2 266 33.40 300 1 0 3 1 0
121 981123 1.0 507 -12762 40 1 2 266 33.40 500 1 0 0 0 0
122 981124 038 452 -128.68 4.0 5 1 265 33.35 20 1 0 2 2 0
122 981124 0.8 452 -12868 4.0 5 1 26.5 3335 30 1 1 0 0 0
122 981124 0.8 452 -12868 4.0 5 1 26.5 33.35 100 3 0 0 0 0
123 981124 1.0 6.50 -129.27 2.0 1 2 266 33.35 5 2 0 1 1 0
123 981124 10 650 -12827 20 1 2 266 3335 10 1 1 2 3 0
123 981124 1.0 6.50 -129.27 20 1 2 26.6 33.35 20 1 1 3 2 0
124 981125 07 7.47 -12958 40 5 4 258 33.04 5 4 0 0 0 0
124 981125 07 7.47 -12958 40 5 4 258 33.04 20 1 0 0 0 0
124 981125 07 747 -12958 40 5 4 258 33.04 30 2 0 0 0 0
125 9881125 1.0 945 -130.23 5.0 2 2 276 33.12 5 1 0 1 3 0
125 981125 1.0 945 -130.23 5.0 2 2 276 33.12 30 1 0 2 1 0
125 981125 1.0 945 -130.23 50 2 2 276 33.12 100 1 1 0 0 0
126 981126 1.0 11.60 -130.85 5.0 5 2 264 3312 5 1 0 2 2 0
126 981126 1.0 1160 -130.85 5.0 5 2 26.4 33.12 20 4 4 0 0 0
126 981126 1.0 11.60 -130.85 5.0 5 2 26.4 33.12 30 1 1 0 0 0
126 981126 10 1160 -130.85 5.0 5 2 264 3312 100 2 1 0 0 0
126 981126 1.0 11.60 -130.85 5.0 5 2 264 3312 400 3 0 0 0 0

981127 0.0 12.17 -131.13 - - - - - 30 0 1 0 0 0

98 1127 0.0 1217 -131.13 - - - - - 20 0 2 0 0 0
127 981127 1.0 14.85 -132.00 5.0 2 2 251 3422 5 1 0 1 2 0
127 981127 1.0 1485 -132.00 5.0 2 2 251 34.22 30 1 0 3 1 0
127 981127 1.0 1485 -13200 5.0 2 2 25.1 34.22 100 1 0 0 0 0

981128 0.0 15.30 -132.13 - - - - - 20 0 3 0 0 o]

981128 0.0 15.30 -132.13 - - - - - 30 0 2 0 0 0

981128 0.0 16.48 -132.07 - - - - - 30 0 2 0 0 0

981129 00 16.30 -130.62 - - - - - 30 0 1 0 0 0

981130 00 16.55 -127.73 - - - - - 20 0 4 0 0 0
128 981130 1.0 1572 -12597 50 5 4 246 34.28 5 2 0 0 0 0
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Table 7 (McArthur dipnet sampling) continued.

Station' Date Hours Lat.  Lon. Beau- Moon® Sky’ SST' SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
128 981130 1.0 1572 -12597 5.0 5 4 246 34.28 20 2 2 0 0 0
981201 0.0 1565 -12540 - - - - - 20 0 2 0 0 0
129 981203 03 2190 -12327 5.0 5 3 213 3421 0 0 0 0 0 0
130 981203 1.0 2352 -12232 5.0 5 2 203 34.01 0 0 0 0 0 0
131 981204 1.0 2420 -12027 5.0 5 3 20.6 34.00 100 1 0 2 2 0
132 981206 04 2625 -12242 5.0 3 2 19.1 3373 0 0 0 0 0 0
133 981206 1.0 2753 -12318 5.0 5 2 189 33.74 100 2 0 0 0 0

Records without Station Numbers reflect opportunistic or non-standard specimen collections.

1 ='qualter moon; 2 = half moon; 3 = 3/4 moon; 4 = full moon; 5 = no moon; 6 = new moon.

1 = clear; 2 = partly cloudy; 3 = overcast; 4 = rain; 5 = other or unknown.

SST = Sea Surface Temperature (Celsius)
SSS = Sea Surface Salinity (practical salinity units)

005 = Unidentified flyingfish

010 = Oxyporhamphus micropterus
015 = Fodiator spp.

020 = Exocetus spp.

030 = Unidentified 4-wing flyingfish
060 = Elassichthys

080 = Hemiramphidae (halfbeaks)
090 = Belonidae (needlefish)

100 = Myctophidae (lanternfish)
125 = Vinciguerria spp.

200 = Scombridae (tunas)

300 = Gempylidae (snake mackerel)
400 = Coryphaenidae (dolphinfish)
500 = Other

700 = Octopoda (pelagic octopus)
900 = Sea Snake

1 = “a couple” (1-3)
2 = “3 few” (4-8); uncommon
3 = “several” (9-15); fairly common
4 = “common” (16-50)
5 = “abundant” (51-150)
6 = “superabundant (150+)
7 =1000's
8 = present
= “possibly present”

1 = Large (mantle length > 8 inches)
2 = Medium (3 inches < mantie length < 8 inches)
3 = Small (mantle length < 3 inches)
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Table 8. Results of night-light dipnet sampling, Endeavor, 30 July — December 1998.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (psu) Species Abund. Collected Type Abund. Collected

Effort (Fish) (Fish) (Squid)  (Squid)

1 980730 1.0 7.72 -79.82 2.0 2 2 29.3 31.00 400 1 3 0 0 0
1 980730 1.0 772 -79.82 2.0 2 2 29.3 31.00 500 1 2 0 0 0
2 980731 1.0 592 -81.40 2.0 2 3 282 32.01 20 1 1 0 0 0
2 980731 1.0 592 -81.40 2.0 2 3 282 32.01 30 1 1 0 0 0
2 980731 1.0 592 -81.40 2.0 2 3 282 32.01 100 4 5 0 0 0
2 980731 1.0 592 -81.40 2.0 2 3 28.2 32.01 300 1 1 o] 0 0
2 980731 1.0 592 -81.40 2.0 2 3 28.2 32.01 400 1 1 0 0 0
2 980731 1.0 592 -81.40 2.0 2 3 28.2 32.01 500 1 2 0 0 0]
3 980801 1.0 415 -83.68 3.0 3 2 28.3 32.86 80 3 3 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 283 32.86 100 4 3 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 28.3 3286 400 2 2 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 28.3 32.86 500 1 1 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 28.3 32.86 500 1 1 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 283 32.86 500 1 1 0 0 0
3 980801 1.0 4.15 -83.68 3.0 3 2 28.3 32.86 20 1 0 0 0 0
3 980801 1.0 415 -83.68 3.0 3 2 28.3 3286 30 1 0 0 0 0
4 980802 1.0 3.65 -86.23 5.0 3 2 279 3297 20 1 0 0 0 0
4 980802 1.0 3.65 -86.23 50 3 2 279 3297 30 1 1 3 1 2
4 980802 1.0 3.65 -86.23 50 3 2 279 3297 100 3 3 0 0 0
4 980802 1.0 365 -86.23 5.0 3 2 279 3297 500 1 1 0 0 0
4 980802 1.0 365 -86.23 5.0 3 2 279 3297 700 1 2 0 0] 0
5 980805 1.0 1.57 -97.63 4.0 3 1 256 33.89 30 1 1 0 0 0
5 980805 1.0 1.58 -97.63 4.0 3 1 256 33.89 100 2 1 0 0 0
5 980805 1.0 1.58 -97.63 4.0 3 1 25.6 33.89 300 1 o] 0 o] 0
5 980805 1.0 1.58 -97.63 4.0 3 1 256 33.89 400 1 0 0 o] 0
6 980806 1.0 0.88 -101.38 4.0 4 1 254 34.21 20 1 0 1 1 0
6 980806 1.0 0.88 -101.38 4.0 4 1 254 3421 30 1 0 0 0 0
6 980806 1.0 0.88 -101.38 4.0 4 1 254 3421 100 1 0 0 0 0
7 980807 1.0 0.12 -104.82 3.0 4 3 22.6 34.59 30 1 0 2 1 0
7 980807 1.0 0.12 -104.82 3.0 4 3 226 34.59 100 2 0 0 0 0
8 980808 1.0 -060 -108.30 3.0 4 1 23.9 35.00 100 3 3 2 2 0
8 980808 1.0 -060 -108.30 3.0 4 1 23.9 35.00 200 6 0 0 o] 0
9 980808 1.0 -1.18 -11113 3.0 5 2 239 3490 20 2 0 2 2 0
9 980809 1.0 -1.18 -111.13 3.0 5 2 239 3490 30 1 0 0 0 0
9 980809 1.0 -1.18 -111.13 3.0 5 2 239 3490 100 5 19 0 0 0
9 980809 1.0 -1.18 -11113 3.0 5 2 239 3490 700 1 2 0 0 0
10 980810 1.0 -1.72 11417 3.0 5 1 239 3478 10 2 1 1 1 1
10 980810 1.0 -1.72 -11417 3.0 5 1 239 3478 30 1 0 1 2 0
10 980810 1.0 -1.72 -114.17 3.0 5 1 239 3478 100 4 5 0 0 0
10 980810 1.0 -1.72 -11417 3.0 5 1 239 3478 300 1 0 0 0 0
10 980810 1.0 -1.72 -11417 3.0 5 1 239 34.78 500 1 1 0 0 0
11 980811 10 -327 -11743 50 5 2 253 34.89 5 2 0 0 0 0
11 980811 1.0 -3.27 -11743 5.0 5 2 253 3489 10 1 0 0 0 0
11 980811 1.0 -3.27 -11743 50 5 2 253 3489 100 2 0 0 0 0
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Table 8 (Endeavor dipnet sampling) continued.

Staton' Date Hours Lat.  Lon. Beau- Moon’ Sky’ SST' SSS° Fish® Relatve’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Coliected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
12 980812 0.0 -490 -12068 6.0 5 3 26.0 34.76 0 0 0 0 0 0
13 980813 1.0 -3.27 -123.28 4.0 5 1 247 3475 10 1 1 2 3 1
13 980813 1.0 -3.27 -123.28 4.0 5 1 247 3475 100 4 4 0 0 0
14 980814 1.0 -1.33 -125.80 3.0 5 2 231 3500 30 1 0 1 1 0
14 980814 1.0 -1.33 -125.80 3.0 5 2 23.1 35.00 100 3 4 2 2 1
14 980814 1.0 -1.33 -12580 3.0 5 2 231 35.00 500 1 0 0 0 0
15 980815 1.0 -0.43 -128.27 40 5 1 27.1 34.90 30 1 0 1 1 0
15 980815 1.2 -0.43 -128.27 4.0 5 1 271 3490 100 3 0 2 2 2
15 980815 1.2 -0.43 -128.27 40 5 1 271 34.90 500 1 0 3 1 1
16 980816 1.0 275 -131.28 5.0 5 2 255 3444 100 3 3 2 2 1
17 980817 0.8 473 -13403 4.0 5 3 275 33.91 30 4 1 1 1 0
17 980817 0.8 473 -134.03 4.0 5 3 275 33.91 100 2 2 2 3 0
17 980817 0.8 473 -134.03 4.0 5 3 275 33.91 300 1 1 0 0 0
17 980817 0.8 473 -13403 40 5 3 275 3391 500 2 2 0 o} 0
17 980817 0.8 473 -134.03 40 5 3 275 33.91 700 1 1 0 0 0
18 980818 ) 1.0 6.32 -136.02 3.0 5 3 27.3 34.23 5 2 4 2 4 0
18 980818 1.0 6.32 -136.40 3.0 5 3 27.3 3423 80 1 2 3 4 2
18 980818 1.0 6.32 -136.40 3.0 5 3 27.3 3423 100 4 15 0 0 0
19 980819 1.0 7.70 -13795 4.0 5 4 28.2 33.82 5 1 1 2 3 0
19 980819 1.0 770 -137.95 4.0 5 4 28.2 33.82 10 5 7 3 3 0
19 980819 1.0 770 -13795 40 5 4 28.2 33.82 30 1 0 0 0 0
19 980819 1.0 770 -13795 40 5 4 28.2 33.82 100 3 2 0 0 0
19 980819 1.0 770 -137.95 4.0 5 4 28.2 33.82 300 1 0 0 0 0
20 980820 1.0 942 -14038 5.0 5 4 28.3 33.60 10 3 6 2 2 0
20 980820 1.0 9.42 -14038 50 5 4 28.3 33.60 30 2 3 3 2 0
20 980820 1.0 942 -140.38 5.0 5 4 28.3 3360 100 3 6 0 0 0
20 980820 1.0 942 -140.38 5.0 5 4 28.3 3360 500 1 2 0 0 0
21 980821 1.0 11.28 -143.08 2.0 5 4 284 33.39 10 2 2 3 4 1
21 980821 1.0 1128 -143.08 2.0 5 4 28.4 33.39 100 4 12 0 0 0
21 980821 1.0 1128 -143.08 2.0 5 4 28.4 33.39 300 1 0 0 0 o]
21 980821 1.0 11.28 -143.08 2.0 5 4 28.4 33.39 500 1 1 0 0 0
22 980904 1.0 8.77 -151.20 3.0 5 3 284 33.49 5 1 1 3 3 0
22 980904 1.0 8.77 -151.20 3.0 5 3 284 33.49 100 4 18 0 0 0
23 980905 1.0 6.78 -148.38 5.0 5 3 279 3414 5 2 0 3 2 1
23 980905 1.0 6.78 -14838 50 5 3 279 3414 100 4 18 0 0 0
23 980905 1.0 6.78 -148.38 5.0 5 3 279 3414 300 1 0 0 0 0
23 980905 1.0 6.78 -148.38 5.0 5 3 279 3414 500 1 1 0 0 0
24 980906 1.2 6.13 -14590 40 4 2 26.1 3457 10 2 1 2 3 1
24 980906 1.2 6.13 -145.90 4.0 4 2 26.1 3457 20 3 1 0 0 0
24 980906 1.2 6.13 -14590 4.0 4 2 26.1 3457 30 1 2 0 0 0
24 980906 1.2 6.13 -14590 4.0 4 2 26.1 3457 100 4 10 0 0 0
24 980906 1.2 6.13 -14590 4.0 4 2 26.1 3457 300 1 0 0 0 0
24 980806 1.2 6.13 -14590 4.0 4 2 26.1 34.57 500 2 1 0 0 0
25 980907 1.0 8.68 -143.57 3.0 5 3 28.0 33.45 30 2 1 3 1 0
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Table 8 (Endeavor dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS°  Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase <€) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
25 880907 1.0 868 -14357 3.0 5 3 28.0 33.45 100 2 3 0 0 0
25 980907 1.0 868 -143.57 3.0 5 3 28.0 33.45 300 1 1 0 0 0
25 980907 1.0 868 -14357 3.0 5 3 28.0 3345 500 1 1 0 0 0
26 980908 1.0 10.53 -141.83 4.0 5 2 284 33.86 5 1 1 3 2 1
26 980908 1.0 10.53 -14183 4.0 5 2 284 3386 100 4 19 0 0 o]
26 980908 1.0 10.53 -14183 4.0 5 2 284 33.86 300 1 0 0 0 0
26 980908 1.0 10.53 -141.83 4.0 5 2 284 33.86 500 3 9 0 0 0
27 980809 1.0 1275 -139.72 40 5 3 279 3377 20 1 1 3 5 1
27 980909 1.0 1275 -139.72 40 5 3 279 33.77 30 1 1 0 0 0
27 980908 1.0 12.75 -139.72 4.0 5 3 279 3377 100 5 10 0 0 0
27 980908 1.0 12.75 -139.72 40 5 3 27.9 3377 500 3 0 0 0 0
28 980910 1.0 14.63 -137.92 4.0 2 2 271 3470 20 1 0 1 1 0
28 980910 1.0 1463 -137.92 4.0 2 2 27.1 3470 30 1 0 3 2 0
28 980910 1.0 1463 -137.92 40 2 2 27.1 34.70 100 5 27 0 ¢} 0
29 980911 1.0 1207 -136.02 40 5 3 28.3 33.15 5 2 6 1 1 0
29 980911 1.0 12.07 -136.02 4.0 5 3 28.3 33.15 30 1 2 2 4 0
29 980911 1.0 1207 -136.02 40 5 3 28.3 33.15 80 2 5 0 0 0
29 980911 1.0 1207 -136.02 4.0 5 3 28.3 33.15 100 5 21 0 0 0
29 980911 1.0 12.07 -136.02 4.0 5 3 28.3 33.15 500 1 1 0 0 0
29 980911 1.0 12.07 -136.02 4.0 5 3 28.3 33.15 700 1 2 0 0 o]
30 980912 1.0 9.13 -13415 1.0 5 1 28.7 33.25 5 1 3 3 4 0
30 980912 1.0 9.13 -134.15 1.0 5 1 28.7 3325 30 2 2 0 0 0
30 980912 1.0 9.13 -13415 1.0 5 1 28.7 33.25 80 3 7 0 0 0
30 980912 1.0 913 -134.15 1.0 5 1 28.7 3325 100 4 5 0 0 0
30 980912 1.0 913 -13415 1.0 5 1 28.7 33.25 500 4 0 0 0 0
30 980912 1.0 913 -134.15 1.0 5 1 28.7 33.25 700 1 1 0 0 0
31 980913 1.0 598 -132.28 6.0 5 2 272 3420 5 2 4 3 2 0
31 980913 1.0 598 -13228 6.0 5 2 272 34.20 10 2 6 0 0 0
31 980913 1.0 598 -132.28 6.0 5 2 27.2 34.20 20 6 8 0 0 o]
31 980913 1.0 598 -132.28 6.0 5 2 27.2 34.20 80 1 1 0 0 0
31 980913 1.0 598 -132.28 6.0 5 2 27.2 34.20 100 3 7 0 0 0
32 980914 1.0 7.85 -13055 3.0 5 2 27.8 33.62 10 1 1 3 2 0
32 980814 1.0 7.85 -13055 3.0 5 2 27.8 33.62 20 4 30 0 0 0
32 980814 1.0 785 -130.55 3.0 5 2 27.8 33.62 30 1 1 0 0 0
32 980914 1.0 7.85 -130.55 3.0 5 2 27.8 33.62 80 1 1 0 0 0
32 980914 1.0 7.85 -13055 3.0 5 2 27.8 33.62 100 4 6 0 0 0
32 980914 1.0 7.85 -13055 3.0 5 2 27.8 33.62 500 2 4 0 0 0
33 980915 1.0 10.63 -128.77 4.0 5 3 27.5 33.65 5 1 0 1 1 0
33 980915 1.0 10.63 -128.77 4.0 5 3 275 3365 20 3 4 3 3 0
33 980915 1.0 10.63 -128.77 4.0 5 3 27.5 3365 80 2 4 0 0 0
33 980915 1.0 10.63 -128.77 4.0 5 3 27.5 33.65 100 4 3 0 0 0
33 980915 1.0 10.63 -128.77 4.0 5 3 275 3365 400 1 0 0 0 0
34 980916 1.0 1273 -12668 3.0 6 3 27.8 3433 100 4 11 3 2 0
35 980917 1.0 12.58 -124.05 3.0 1 2 28.3 34.14 20 1 0 2 2 0
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Table 8 (Endeavor dipnet sampling) continued.

Station' Date Hours Lat.  Lon. Beau- Moon’ Sky' SST° SSS°  Fish®  Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
35 980917 1.0 12.58 -12405 3.0 1 2 28.3 34.14 100 3 6 3 3 4
35 980917 1.0 1258 -124.05 3.0 1 2 28.3 34.14 500 1 3 0 0 0
36 980918 1.0 12.55 -121.32 1.0 5 1 27.8 33.99 20 1 1 3 4 3
36 980918 1.0 1255 -121.32 1.0 5 1 27.8 33.99 80 1 3 0 0 0
36 980918 1.0 12.55 -121.32 1.0 5 1 27.8 33.99 100 4 13 0 0 0
36 980918 1.0 1255 -121.32 1.0 5 1 27.8 33.99 300 1 0 0 0 0
37 980919 1.0 13.37 -11820 3.0 5 2 284 34.14 20 4 1 1 1 0
37 980919 1.0 13.37 -11820 3.0 5 2 28.4 3414 80 2 4 3 3 0
37 980918 1.0 13.37 -118.20 3.0 5 2 28.4 3414 100 3 3 0 0 o}
37 980919 1.0 13.37 -11820 3.0 5 2 284 3414 300 1 0 0 0 0
37 980919 1.0 13.37 -118.20 3.0 5 2 284 34.14 500 2 1 0 0 0
38 980920 1.0 14.82 -115.02 3.0 5 3 28.1 34.60 20 1 1 3 2 2
38 980920 1.0 14.82 -115.02 3.0 5 3 28.1 34.60 30 1 0 0 0 0
38 980920 1.0 14.82 -115.02 3.0 5 3 28.1 34.60 100 3 5 0 0 0
38 980920 1.0 1482 -11502 3.0 5 3 28.1 3460 500 2 3 0 0 0
39 980921 1.0 16.08 -112.27 3.0 5 2 286 3450 20 4 8 2 4 0
39 980921 1.0 16.08 -11227 3.0 5 2 286 3450 30 1 1 3 4 0
39 980921 1.0 16.08 -112.27 3.0 5 2 286 3450 100 4 4 0 0 0
39 980921 1.0 16.08 -112.27 3.0 5 2 286 3450 500 1 2 0 0 0
40 980922 1.0 1725 -109.38 4.0 5 2 286 34.15 10 1 0 3 3 1
40 980922 1.0 17.25 -109.38 4.0 5 2 286 34.15 20 4 3 0 0 0
40 980922 1.0 17.25 -109.38 4.0 5 2 286 34.15 80 2 3 0 0 0
40 980922 1.0 17.25 -109.38 4.0 5 2 286 34.15 100 3 5 0 0 0
40 980922 1.0 17.25 -109.38 4.0 5 2 286 34.15 300 1 0 0 0 0
40 980922 1.0 17.25 -109.38 4.0 5 2 286 34.15 500 1 1 0 0 0
41 980923 1.1 18.25 -107.00 3.0 5 2 28.3 34.02 10 3 6 3 4 4
41 980923 1.1 18.25 -107.00 3.0 5 2 28.3 34.02 20 4 2 0 0 0
41 980923 1.1 18.25 -107.00 3.0 5 2 283 34.02 30 3 2 0 0 0
41 980923 1.1 18.25 -107.00 3.0 5 2 28.3 34.02 100 3 6 0 o] 0
41 980923 1.1 18.25 -107.00 3.0 5 2 28.3 34.02 300 1 0 0 0 0
41 980923 11 18.25 -107.00 3.0 5 2 28.3 34.02 500 3 2 0 0 0
42 980924 1.0 18.97 -104.73 20 1 1 30.1 34.14 80 4 11 1 1 0
42 980924 1.0 1895 -104.73 2.0 1 1 30.1 34.14 500 5 26 3 3 3
43 980925 1.0 19.00 -10453 3.0 5 2 - - 15 1 1 0 0 0
43 980925 1.0 19.00 -104.53 3.0 5 2 - - 30 1 2 0 0 0
43 980925 1.0 19.00 -104.53 3.0 5 2 - - 80 1 1 0 0 0
43 980925 1.0 19.00 -10453 3.0 5 2 - - 100 3 13 0 0 0
43 980925 1.0 19.00 -104.53 3.0 5 2 - - 400 2 3 0 0 0
43 980925 1.0 19.00 -104.53 3.0 5 2 - - 500 5 31 0 0 0
44 980930 1.0 19.03 -10590 4.0 2 3 289 34.13 20 1 1 3 2 0
44 980930 1.0 19.03 -10590 40 2 3 289 34.13 80 1 2 0 0 0
44 980930 1.0 19.03 -105.90 4.0 2 3 289 34.13 500 4 14 0 0 0
45 981001 0.7 19.78 -108.17 5.0 3 3 28.7 34.89 5 1 0 1 1 0
45 981001 0.7 19.78 -108.17 5.0 3 3 28.7 34.89 500 1 0 0 0 0
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Table 8 (Endeavor dipnet sampling) continued.

Station’ Date Hours Lat.  Lon. Beau- Moon’ Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effurt (Fish) (Fish) (Squid)  (Squid)
46 981003 1.0 19.40 -11252 40 5 3 271 34.56 5 1 1 3 3 0
46 981003 1.0 1940 -11252 4.0 5 3 27.1 34.56 20 2 3 0 0 0
46 981003 1.0 1940 -11252 4.0 5 3 27.1  34.56 100 2 0 0 0 0
46 981003 1.0 19.40 -11252 4.0 5 3 271 34.56 500 2 0 0 0 0
47 981004 1.0 17.90 -11510 4.0 4 2 276 3442 10 1 1 3 3 0
47 981004 1.0 17.90 -11510 4.0 4 2 276 3442 20 2 0 0 0 0
47 981004 1.0 17.90 -11510 40 4 2 276 3442 30 1 1 0 0 0
47 881004 1.0 1790 -115.10 4.0 4 2 276 3442 80 2 3 0 0 0
47 981004 1.0 1790 -11510 4.0 4 2 276 3442 100 1 0 0 [¢] 0
47 981004 1.0 17.90 -11510 4.0 4 2 276 3442 500 2 1 0 0 0
48 981006 1.0 1423 -119.57 4.0 4 3 28.0 34.28 20 2 2 2 2 ¢}
48 981006 1.0 14.23 -119.57 40 4 3 28.0 3428 80 2 0 0 0 0
48 981006 1.0 14.23 -119.57 40 4 3 280 34.28 100 1 0 0 0 0
89 981007 1.0 1212 -117.65 5.0 5 3 29.0 33.87 5 1 0 2 2 0
89 981007 1.0 1212 -11765 5.0 5 3 29.0 38.78 500 1 0 0 0 0
49 981008 1.0 927 -116.82 4.0 5 2 276 33.17 20 1 1 2 2 0
49 981008 1.0 9.27 -116.82 4.0 5 2 276 33.17 100 2 0 0 0 0
49 981008 1.0 927 -116.82 40 5 2 276 33.17 500 2 2 0 0 0
50 981009 1.0 6.95 -117.58 40 5 2 277 3315 5 2 0 1 3 1
50 981009 1.0 6.95 -11758 4.0 5 2 27.7 33.15 10 1 1 0 0 0
50 981009 1.0 6.95 -117.58 4.0 5 2 277 33.15 20 3 7 0 0 0
50 981009 1.0 695 -117.58 4.0 5 2 277 33.15 100 4 3 0 0 0
50 981009 1.0 6.95 -117.58 4.0 5 2 27.7 33.15 500 2 1 0 0 0
51 981010 1.0 4,83 -119.28 40 5 2 27.3 3367 5 2 1 2 1 0
51 981010 1.0 483 -119.28 4.0 5 2 27.3 3367 10 3 5 0 0 0
51 981010 1.0 483 -11928 40 5 2 27.3 3367 20 4 7 0 0 0
51 981010 1.0 483 -119.28 4.0 5 2 27.3 3367 100 3 2 0 0 0
52 981011 1.0 358 -11763 5.0 5 2 25.0 34.10 10 1 1 2 3 0
52 981011 1.0 358 -11763 5.0 5 2 25.0 34.10 20 2 1 0 0 0
52 981011 1.0 358 -11763 5.0 5 2 250 34.10 100 5 6 0 0 0
52 981011 1.0 3.58 -11763 5.0 5 2 250 34.10 300 1 0 0 0 0
52 981011 1.0 3.58 -11763 5.0 5 2 250 34.10 500 2 2 0 0 0
53 981013 1.0 503 -113.13 3.0 5 1 277 33.18 5 1 2 2 4 0
53 981013 1.0 503 -113.13 3.0 5 1 277 33.18 100 5 0 0 0 0
53 981013 1.0 503 -113.13 3.0 5 1 27.7 33.18 300 1 0 0 0 0
54 981014 1.0 6.93 -110.03 5.0 5 2 276 33.13 5 1 1 1 2 3
54 981014 1.0 6.93 -11003 5.0 5 2 276 33.13 10 1 1 0 0 0
54 981014 1.0 6.93 -110.03 5.0 5 2 276 33.13 20 4 18 0 0 0
54 981014 1.0 6.93 -11003 5.0 5 2 276 33.13 80 1 1 0 0 0
54 981014 1.0 6.93 -110.03 5.0 5 2 276 33.13 100 4 3 0 0 0
54 981014 1.0 6.93 -110.03 5.0 5 2 276 33.13 300 1 0 0 0 0
54 981014 1.0 6.93 -110.03 5.0 5 2 276 33.13 500 4 17 0 0 0
55 981016 1.0 10.73 -103.55 50 5 3 28.1 33.33 5 1 0 1 1 1 \
55 981016 1.0 10.73 -103.55 50 5 3 28.1 3333 10 1 0 2 1 0
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Table 8 (Endeavor dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Coliected
Effort (Fish)  (Fish) (Squid)  (Squid)

55 981016 1.0 10.73 -103.55 50 5 3 28.1 33.33 20 4 10 0 0 0
56 981017 1.0 11.00 -10040 5.0 5 3 286 33.22 20 2 2 2 2 0
56 981017 1.0 11.00 -10040 5.0 5 3 286 33.22 80 1 2 3 1 0
56 981017 1.0 11.00 -10040 5.0 5 3 286 33.22 100 2 1 0 0 0
56 981017 1.0 11.00 -10040 50 5 3 286 33.22 300 1 0 0 0 0
57 981018 1.0 1047 -97.50 3.0 5 3 28.2 33.15 10 4 11 2 3 0
57 981018 1.0 1047 -97.50 3.0 5 3 282 33.15 20 2 1 3 2 0
57 981018 1.0 1047 -97.50 3.0 5 3 28.2 33.15 80 1 1 0 0 0
57 981018 1.0 1047 -97.50 3.0 5 3 28.2 33.15 100 1 0 0 0 0
57 981018 1.0 1047 -97.50 3.0 5 3 28.2 33.15 300 1 0 0 0 0
58 981019 1.0 1057 -94.42 3.0 5 2 28.2 3290 20 1 2 2 4 0
58 981019 1.0 1057 -94.42 3.0 5 2 28.2 3290 80 1 2 3 3 0
58 981019 1.0 10.57 -94.42 3.0 5 2 28.2 3290 100 2 2 0 0 0
58 981019 1.0 10.57 -94.42 3.0 5 2 28.2 3290 300 1 0 0 0 0
59 981021 1.0 10.08 -89.60 2.0 5 2 281 3340 10 1 0 3 3 2
59 981021 1.0 10.08 -89.60 2.0 5 2 28.1 3340 20 5 15 0 0 0
59 981021 1.0 10.08 -89.60 2.0 5 2 28.1 3340 100 1 0 0 0 0
59 981021 1.0 10.08 -89.60 2.0 5 2 28.1 33.40 300 1 0 0 0 0
59 981021 1.0 10.08 -89.60 2.0 5 2 28.1 33.40 500 1 1 0 0 0
60 981023 1.0 937 -84.87 4.0 5 3 28.1 30.26 10 3 6 3 4 1
60 981023 1.0 9.37 -84.87 4.0 5 3 281 30.26 80 4 8 0 0 0
60 981023 1.0 9.37 -84.87 4.0 5 3 281 3026 500 3 5 0 0 0
61 981031 1.0 3.08 -89.48 3.0 3 3 276 33.23 10 1 1 2 4 0
61 981031 1.0 3.08 -89.48 3.0 3 3 276 33.23 20 1 1 0 0 0
61 981031 1.0 3.08 -89.48 3.0 3 3 276 33.23 100 4 7 0 0 0
61 981031 1.0 3.08 -89.48 3.0 3 3 276 33.23 400 1 1 0 0 0
62 981101 1.0 043 -9143 2.0 4 1 257 33.86 30 1 2 2 4 0
62 981101 1.0 3.08 -89.48 3.0 3 3 276 33.23 100 4 12 3 1 0
62 981101 1.0 3.08 -89.48 3.0 3 3 276 33.23 500 3 5 0 0 0
63 981104 1.0 417 -93.25 3.0 4 1 221 34.52 20 1 1 2 4 0
63 981104 1.0 417 -93.25 3.0 4 1 22.1 3452 30 1 0 3 1 0
63 981104 1.0 417 -93.25 3.0 4 1 22.1 3452 100 4 5 0 0 0
63 981104 1.0 -4.17 -93.25 3.0 4 1 221 34.52 500 3 7 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 23.6 3550 10 1 0 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 23.6 35.50 20 1 1 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 23.6 35.50 30 1 0 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 236 3550 100 3 3 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 236 3550 400 1 1 0 0 0
64 981105 1.0 -6.87 -94.67 4.0 5 1 236 3550 500 1 1 0 0 0
65 981106 1.0 -9.45 -98.00 4.0 5 1 244 3542 20 2 3 2 4 0
65 981106 1.0 -9.45 -98.00 4.0 5 1 244 3542 30 1 1 0 0 0
65 981106 1.0 -9.45 -98.00 4.0 5 1 244 3542 100 4 3 0 0 0
65 981106 1.0 -9.45 -98.00 4.0 5 1 244 3542 300 1 0 0 0 0

981107 0.0 -9.72 -98.25 - - - - - 20 0 6 0 0 0
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Table 8 (Endeavor dipnet sampling) continued.

Staton' Date Hours Lat. Lon. Beau- Moon’ Sky° SST° SSS° Fish®  Relative’ Number Squid’ Relative’ Number
Number Y-M-D of fot Phase (9] (ppt) Species Abund. Coliected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)

981107 00 -9.72 -98.25 - - - - - 30 0 1 0 0 0
66 981107 1.0 -12.25 -99.87 4.0 5 1 243 3559 20 3 5 2 3 0
66 981107 1.0 -12.25 -99.87 4.0 5 1 243 3559 30 1 0 3 1 [¢]
66 981107 1.0 -12.25 -99.87 4.0 5 1 243 3559 100 3 1 0 0 0
66 981107 1.0 -1225 -99.87 4.0 5 1 243 3559 900 1 0 0 0 0
67 981108 1.0 -12.25 -96.48 4.0 5 1 23.7 3566 20 3 4 2 2 0
67 981108 1.0 -12.25 -96.48 4.0 5 1 237 3566 30 1 0 3 1 0
67 981108 1.0 -12.25 -96.48 4.0 5 1 23.7 3566 100 2 1 0 0 0
67 981108 1.0 -12.25 -96.48 4.0 5 1 23.7 3566 500 1 3 0 o] 0
68 981109 1.0 -1242 -93.03 4.0 5 1 229 3574 5 1 0] 2 2 0
68 981109 1.0 -1242 -93.03 40 5 1 229 35.74 20 1 1 3 1 0
68 981109 1.0 -1242 -93.03 4.0 5 1 229 3574 100 3 7 0 0 0
68 981109 1.0 -1242 -83.03 4.0 5 1 229 3574 400 1 0 0 0 0
68 981109 1.0 -12.42 -93.03 4.0 5 1 229 3574 500 3 5 0 0 0

981110 0.0 -13.53 -91.78 - - - - - 20 0] 1 0 0 0
69 981110 1.0 -14.82 -90.35 4.0 5 5 214 35.78 20 1 0 2 4 0
69 981110 1.0 -14.82 -90.35 40 5 5 214 3578 100 4 2 0 0 0
69 981110 1.0 -14.82 -90.35 4.0 5 5 214 3578 500 2 2 0 0 0
70 981111 1.0 -17.12 -87.70 4.0 5 2 20.3 35.56 100 2 0 1 1 0
70 981111 1.0 -17.12 -87.70 4.0 5 2 20.3 35.56 400 1 0 2 2 o]
71 981112 1.0 -16.80 -84.60 3.0 5 2 19.7 35.40 30 1 1 1 2 0
71 981112 1.0 -16.80 -84.60 3.0 5 2 19.7 35.40 100 3 5 0 0 0
71 981112 1.0 -16.80 -8460 3.0 5 2 19.7 3540 500 4 8 0 0 0
72 981113 1.0 -15.33 -82.32 4.0 5 2 19.7 35.41 100 5 0 1 1 0
72 981113 1.0 -15.33 -82.32 4.0 5 2 187 35.41 400 1 0 0] 0 0
72 981113 1.0 -1533 -82.32 4.0 5 2 19.7 35.41 500 1 0 0 0 0
73 981114 1.0 -14.00 -80.35 4.0 5 1 19.6 35.28 20 3 5 1 2 0]
73 981114 1.0 -14.00 -80.35 4.0 5 1 196 35.28 30 1 0 2 2 0
73 981114 1.0 -14.00 -80.35 4.0 5 1 19.6 35.28 100 4 4 0 0 0
73 981114 1.0 -14.00 -80.35 4.0 5 1 196 35.28 500 6 14 0 0 0
74 981121 1.0 -11.60 -78.17 2.0 1 2 19.3 3494 90 6 29 1 1 0
74 981121 1.0 -11.60 -78.17 2.0 1 2 19.3 3494 0 0 0 2 3 0
75 981122 10 -10.63 -79.73 3.0 1 1 20.3 35.15 20 1 0 1 1 0
75 981122 1.0 -10.63 -79.73 3.0 1 1 20.3 35.15 100 1 0 0 0 0
75 981122 1.0 -10.63 -79.73 3.0 1 1 20.3 35.15 200 6 4 0 0 0
75 981122 1.0 -1063 -79.73 3.0 1 1 203 3515 500 1 2 0 0 0
76 981123 10 -11.25 -81.32 3.0 1 1 209 3529 20 2 0 2 4 0
76 981123 1.0 -11.25 -81.32 3.0 1 1 209 3529 30 1 0 0] 0 0
76 981123 1.0 -11.25 -81.32 3.0 1 1 209 3529 100 4 0 0 0 0
77 981124 10 -9.75 -80.90 4.0 1 2 216 3544 20 3 2 2 2 0
77 981124 1.0 -9.75 -80.90 4.0 1 2 216 3544 100 2 0 0 0 0
77 981124 10 -9.75 -80.90 4.0 1 2 216 3544 500 1 0 0 0 o}
90 981125 1.0 -8.28 -7963 2.0 2 1 18.2 35.01 80 6 13 0 0 0
78 981126 1.0 -7.52 -80.32 2 1 17.8 3498 80 5 9 3 2 o}

3.0
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Table 8 (Endeavor dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (©) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
78 981126 1.0 -7.52 -80.32 3.0 2 1 17.8 34.98 500 1 1 0 0 0
79 981127 10 -6.90 -80.23 3.0 2 1 16.3 34.99 90 3 3 0 0 0
80 981128 1.0 472 -8153 3.0 3 2 16.6 3499 500 3 0 0 0 0
81 981129 1.0 443 -82.45 2.0 3 1 184 35.00 80 2 2 2 5 0
81 981129 1.0 443 -82.45 2.0 3 1 18.4 35.00 200 1 1 3 4 0
81 981129 1.0 -443 -82.45 2.0 3 1 18.4 35.00 500 2 3 [} 0 0
81 981129 1.0 -443 -8245 2.0 3 1 18.4 35.00 500 2 2 0 0 o]
81 981129 1.0 443 -82.45 2.0 3 1 184 35.00 500 1 1 0 0 0
81 981129 1.0 -443 -82.45 2.0 3 1 184 35.00 500 1 1 0 0 0
82 981130 1.0 -6.67 -84.95 4.0 3 2 226 35.18 20 4 0 2 1 0
82 981130 1.0 -6.67 -84.95 4.0 3 2 226 35.18 30 1 1 0 0 0
82 981130 1.0 -6.67 -8495 40 3 2 226 3518 100 2 1 0 0 0
82 981130 1.0 -6.67 -84.95 4.0 3 2 226 35.18 500 1 1 0 0 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 23.2 3560 20 2 7 1 1 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 23.2 3560 30 1 2 2 2 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 232 3560 100 2 2 0 0 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 23.2 35.60 300 1 0 0 0 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 23.2 35.60 500 1 1 0 0 0
83 981201 1.0 -8.87 -87.40 4.0 3 2 23.2 3560 500 1 1 0 0 0
84 981202 1.0 -6.65 -89.15 4.0 4 2 23.2 35.36 20 2 4 2 4 0
84 981202 1.0 -665 -83.15 4.0 4 2 232 35.36 100 4 5 0 0 0
84 981202 1.0 -6.65 -89.15 4.0 4 2 23.2 3536 400 1 1 0 0 0
84 981202 1.0 -6.65 -89.15 4.0 4 2 23.2 35.36 500 4 2 0 0 0
85 981203 1.0 -3.50 -87.98 4.0 4 2 225 3490 20 1 0 2 3 0
85 981203 1.0 -3.50 -87.98 4.0 4 2 225 34.90 100 4 0 0 0 0
85 981203 1.0 -3.50 -87.98 4.0 4 2 225 3490 500 1 0 0 0 0
86 981204 1.0 -0.77 -86.57 3.0 4 2 241 33.49 10 1 1 0 0 0
86 981204 1.0 -0.77 -86.57 3.0 4 2 241 33.49 30 1 1 6] 0 0
86 981204 1.0 -0.77 -86.57 3.0 4 2 241 33.49 80 1 2 0 0 0
86 981204 1.0 -0.77 -86.57 3.0 4 2 241 33.49 100 1 1 0 0 0
86 981204 1.0 -0.77 -86.57 3.0 4 2 241 33.49 500 3 5 0 0 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 10 2 1 2 4 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 20 5 44 3 1 0
87 981205 1.0 1.20 -8450 4.0 5 1 259 33.35 80 3 5 0 0 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 100 4 12 0 0 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 400 3 6 0 0 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 500 1 1 0 0 0
87 981205 1.0 1.20 -84.50 4.0 5 1 259 33.35 500 1 0 0 0 0
88 981206 1.0 335 -8212 5.0 5 2 27.4 31.61 10 3 5 1 1 0
88 981206 1.0 335 -8212 50 5 2 274 3161 20 2 2 2 4 0
88 981206 1.0 335 -82.12 5.0 5 2 274 31.61 30 1 1 0 0 0
88 981206 1.0 335 -8212 5.0 5 2 274 31.61 80 1 1 0 0 0
88 981206 1.0 3.35 -82.12 50 5 2 274 3161 100 3 2 0 0 o]
88 981206 1.0 335 -8212 50 5 2 274 31.61 300 1 0 0 0 0
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Table 8 (Endeavor dipnet sampling) continued.

! Records without Station Numbers reflect opportunistic or non-standard specimen collections.

1 = quarter moon; 2 = half moon; 3 = 3/4 moon; 4 = full moon; 5 = no moon; 6 = new moon.
= clear; 2 = partly cloudy; 3 = overcast; 4 = rain; 5 = other or unknown.

SST = Sea Surface Temperature (Celsius)

SSS = Sea Surface Salinity (practical salinity units)

005 = Unidentified flyingfish

010 = Oxyporhamphus micropterus
015 = Fodiator spp.

020 = Exocetus spp.

030 = Unidentified 4-wing flyingfish
060 = Elassichthys

080 = Hemiramphidae (halfbeaks)
090 = Belonidae (needlefish)

100 = Myctophidae (lanternfish)
125 = Vinciguerria spp.

200 = Scombridae (tunas)

300 = Gempylidae (snake mackerel)
400 = Coryphaenidae (dolphinfish)
500 = Other

700 = Octopoda (pelagic octopus)
900 = Sea Snake

1 =“a couple” (1-3)

2 = “a few” (4-8); uncommon

3 = “several” (9-15); fairly common
4 = “common” (16-50)

5 = “abundant” (51-150)

6 = “superabundant (150+)

7 =1000's

8 = present

9 = “possibly present”

1 = Large (mantle length > 8 inches)
2 = Medium (3 inches < mantle length < 8 inches)
3 = Small (mantle iength < 3 inches)
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Table 9. Results of night-light dipnet sampling, Jordan, 31 July - December 1998.

Station' Date Hours Lat. Lon. Beau- Moon‘ Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (psu) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
1 980731 1.0 3162 -116.85 4.0 2 2 20.2 33.14 30 2 3 0 0 0
1 980731 1.0 3162 -116.95 4.0 2 2 20.2 3314 500 1 1 0 0 0
2 980801 1.0 2940 -115.67 4.0 2 2 18.2 3299 0 0 0 1 1 0
2 980801 1.0 2940 -115.67 40 2 2 19.2 3299 0 0 0 2 3 0
3 980802 1.0 27.58 -115.12 4.0 3 2 0.0 0.00 30 2 2 2 3 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 15 2 6 3 2 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 30 2 3 0 0 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 90 1 0 0 0 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 400 1 1 0 0 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 3378 500 1 1 0 0 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 500 5 11 0 0 0
4 980803 1.0 26.03 -11295 3.0 3 1 252 33.78 80 1 1 0 0 0
5 980804 1.0 2402 -111.38 3.0 3 2 27.3 3422 10 3 5 3 1 0
5 980804 1.0 2402 -111.38 3.0 3 2 27.3 34.22 20 1 1 2 4 0
5 980804 1.0 2402 -111.38 3.0 3 2 273 34.22 30 1 0 0 0 0
5 980804 1.0 24.02 -11138 3.0 3 2 27.3 34.22 80 1 0 0 0 0
5 980804 1.0 2402 -111.38 3.0 3 2 27.3 3422 400 1 0 0 0 0
5 980804 1.0 2402 -111.38 3.0 3 2 27.3 34.22 700 3 0 0 0 0
6 980805 1.0 22.80 -109.37 2.0 4 2 304 34.74 10 2 1 2 5 0
6 980805 1.0 22.80 -109.37 2.0 4 2 304 3474 20 2 1 0 0 0
6 980805 1.0 22.80 -109.37 20 4 2 304 3474 30 1 1 0 0 0
6 980805 1.0 22.80 -109.37 20 4 2 304 3474 90 1 1 0 0 0
6 980805 1.0 22.80 -109.37 2.0 4 2 304 3474 200 2 1 0 0 0
6 980805 1.0 2280 -109.37 20 4 2 304 3474 100 3 2 0 0 0
6 980805 1.0 2280 -109.37 20 4 2 304 3474 500 1 1 0 0 0
7 980806 1.0 2450 -108.93 3.0 4 3 29.9 34.39 10 3 4 1 2 0
7 980806 1.0 2450 -108.93 3.0 4 3 299 34.39 20 1 0 2 3 0
7 980806 1.0 2450 -108.93 3.0 4 3 299 3439 30 1 1 3 2 0
7 980806 1.0 2450 -108.93 3.0 4 3 29.9 3439 200 2 1 0 0 0
7 980806 1.0 2450 -10893 3.0 4 3 299 3439 400 1 0 0 0 0
7 980806 1.0 2450 -108.93 3.0 4 3 299 34.39 500 1 0 0 0 0
8 980809 1.0 2763 -11163 1.0 5 1 0.0 0.00 30 3 4 1 3 0
8 980809 1.0 2763 -11163 10 5 1 00 0.00 500 2 3 2 3 0
8 980809 1.0 2763 -11163 1.0 5 1 0.0 000 10 1 0 0 0 0
9 980810 1.0 2585 -11085 1.0 5 1 30.0 3486 15 4 9 2 4 0
9 980810 1.0 25.85 -110.85 1.0 5 1 300 3486 20 1 1 0 0 0
9 980810 1.0 2585 -11085 1.0 5 1 30.0 34.86 30 4 19 0 0 0
9 980810 1.0 25.85 -11085 1.0 5 1 30.0 34.86 200 3 5 0 0 0
9 980810 1.0 2585 -110.85 1.0 5 1 30.0 34386 400 1 0 0 0 0
9 980810 1.0 25.85 -11085 1.0 5 1 30.0 34.86 500 1 1 0 0 0
9 980810 1.0 2585 -11085 1.0 5 1 30.0 3486 500 4 2 0 0 0
9 980810 1.0 2585 -110.85 1.0 5 1 30.0 34.86 500 3 4 0 0 0
9 980810 1.0 2585 -110.85 1.0 5 1 30.0 3486 10 5 11 0 0 0
10 980811 1.0 2435 -109.48 1.0 5 2 30.5 3450 10 4 6 2 3 0
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Table 9 (Jordan dipnet sampling) continued.

Station’ Date Hours Lat. Lon. Beau- Moon’ Sky® SST° SSS° Fish® Relative’ Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected

Effort (Fish) (Fish) (Squid)  (Squid)
10 980811 1.0 2435 -10948 1.0 5 2 305 34.50 20 1 0 3 5 0
10 980811 1.0 2435 -109.48 1.0 5 2 30.5 3450 30 1 0 0 0 0
10 980811 1.0 2435 -10948 1.0 5 2 305 34.50 500 3 1 0 0 0
10 980811 1.0 2435 -109.48 1.0 5 2 305 3450 500 5 0 0 0 0
10 980811 1.0 24.35 -108.48 1.0 5 2 305 3450 500 3 2 0 0 0
10 980811 1.0 2435 -109.48 1.0 5 2 30,5 3450 500 1 1 0 0 0
11 980812 1.0 2295 -108.70 3.0 5 1 0.0 0.00 10 5 5 1 4 0
11 980812 1.0 2295 -108.70 3.0 5 1 0.0 0.00 20 1 2 2 4 0
11 980812 1.0 2295 -10870 3.0 5 1 0.0 0.00 30 1 1 3 2 0]
11 980812 1.0 2295 -108.70 3.0 5 1 0.0 0.00 100 3 1 0 0 0
11 980812 1.0 2295 -108.70 3.0 5 1 0.0 0.00 400 1 o] 0 0 0
" 980812 1.0 2295 -108.70 3.0 5 1 0.0 0.00 300 1 1 0 0 0
11 980812 1.0 2295 -108.70 3.0 5 1 00 0.00 500 1 1 0 0 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 10 5 10 1 2 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 20 1 3 2 1 0
12 980814 1.0 2272 -107.22 30 5 2 30.3 3421 30 1 1 3 2 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 100 4 2 0 0 0
12 980814 1.0 2272 -107.22 30 5 2 303 34.21 200 3 4 0 0 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 400 3 6 0 0 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 500 5 8 0 0 0
12 980814 1.0 2272 -107.22 3.0 5 2 30.3 34.21 500 1 1 0 0 0
13 980818 1.0 2217 -106.42 3.0 5 5 306 34.59 10 5 13 0 0 0
13 980818 1.0 2217 -10642 3.0 5 0 30.6 34.59 30 2 4 0 0 0
13 980818 1.0 2217 -10642 3.0 5 0 306 3459 80 1 0 0 0
13 980818 1.0 2217 -106.42 3.0 5 0 306 34.59 400 5 12 0 0 0
13 980818 1.0 2217 -106.42 3.0 5 0 306 34.59 500 6 16 0 0 0
13 980818 1.0 2217 -106.42 3.0 5 0 306 3453 500 1 1 0 0 0
13 980818 1.0 22.17 -106.42 3.0 5 0 306 34.59 500 1 2 0 0 0
13 980818 1.0 2217 -106.42 3.0 5 0 306 34.59 500 1 1 0 0 0
14 980819 1.0 20.65 -10597 3.0 5 3 304 3429 30 4 21 1 1 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 80 2 3 2 1 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 90 4 11 0 0 0
14 980819 1.0 2065 -105.97 3.0 5 3 304 3429 200 4 2 0 0 0
14 980819 1.0 2065 -105.97 3.0 5 3 304 3429 300 1 1 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 400 4 5 0 0 0
14 980819 1.0 2065 -105.97 3.0 5 3 304 3429 500 1 1 0 0 o]
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 2 4 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 6 47 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 4 8 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 34.29 500 1 1 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 34.29 500 3 2 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 1 2 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 2 3 0 0 0
14 980819 1.0 2065 -10597 3.0 5 3 304 3429 500 4 4 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon’ Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid) (Squid)
14 980819 1.0 2065 -10597 3.0 5 3 304 34.29 500 2 2 0 0 0
14 980819 1.0 2065 -105.97 3.0 5 3 304 34.29 500 2 3 0 0 0
15 980820 1.0 2162 -10850 3.0 5 5 30.5 3456 10 3 3 1 1 0
15 980820 1.0 21.62 -108.50 3.0 5 0 305 34.56 20 2 3 2 2 0
15 980820 1.0 2162 -108.50 3.0 5 0 30.5 3456 30 2 4 3 1 0
15 980820 1.0 2162 -108.50 3.0 5 0 30.5 34.56 80 1 1 0 0 0
15 980820 1.0 2162 -108.50 3.0 5 0 30.5 34.56 100 2 1 0 0 0
15 980820 1.0 2162 -10850 3.0 5 0 30.5 34.56 300 1 0 0 0 0
15 980820 1.0 2162 -10850 3.0 5 0 30.5 34.56 400 1 1 0 0 0
16 980821 1.0 19.98 -105.78 0.0 5 3 322 3442 10 4 8 1 3 0
16 980821 1.0 19.98 -10578 0.0 5 3 322 3442 30 4 12 2 3 o]
16 980821 1.0 1998 -105.78 0.0 5 3 322 34.42 80 3 g 3 2 0
16 980821 1.0 19.98 -105.78 0.0 5 3 322 3442 200 3 2 0 0 0
16 980821 1.0 19.98 -105.78 0.0 5 3 322 3442 400 3 3 0 0 0
16 980821 1.0 19.98 -105.78 0.0 5 3 322 3442 500 7 23 0 0 0
16 980821 1.0 19.98 -105.78 0.0 5 3 322 3442 500 1 1 0 o] 0
16 980821 1.0 19.98 -10578 0.0 5 3 322 3442 500 1 1 ¢] 0 0
16 980821 1.0 1998 -10578 00 5 3 32.2 3442 500 1 1 0 0 0
16 980821 1.0 1998 -10578 00 5 3 322 34.42 500 1 1 0 0 0
17 980822 1.0 18.15 -103.37 4.0 5 1 305 34.23 10 3 6 1 1 0
17 980822 1.0 1815 -103.37 4.0 5 1 305 3423 30 1 2 2 1 0
17 980822 10 1815 -103.37 4.0 5 1 30,5 34.23 400 2 2 3 1 0
17 980822 1.0 18.15 -103.37 4.0 5 1 30.5 34.23 500 4 3 0 0 0
17 980822 1.0 18.15 -103.37 4.0 5 1 30.5 3423 500 4 5 0 0 0
17 980822 1.0 1815 -103.37 4.0 5 1 30.5 34.23 500 2 2 0 0 0
17 980822 1.0 1815 -103.37 4.0 5 1 30.5 34.23 500 8 1 0 0 0
18 980823 1.0 17.32 -101.80 1.0 1 2 30.7 33.04 10 4 11 1 1 0
18 980823 1.0 17.32 -101.80 1.0 1 2 30.7 33.04 30 1 1 2 3 0
18 980823 1.0 17.32 -101.80 1.0 1 2 30.7 33.04 100 1 1 0 0 0
18 980823 1.0 17.32 -101.80 1.0 1 2 30.7 33.04 300 1 0 0 0 0
18 980823 1.0 17.32 -101.80 1.0 1 2 30.7 33.04 500 2 5 0 0 0
18 980823 1.0 1732 -101.80 1.0 1 2 30.7 33.04 500 3 3 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 32.54 30 3 8 3 2 0
19 980824 1.0 16.37 -99.10 2.0 1 2 308 3254 80 1 3 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 32.54 200 5 7 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 3254 500 1 1 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 32.54 500 2 3 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 32.54 500 1 1 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 32.54 500 2 4 0 0 0
19 980824 1.0 16.37 -99.10 2.0 1 2 30.8 3254 500 5 11 0 0 0
20 980825 1.0 1545 -96.73 3.0 1 2 30.0 33.65 10 5 8 1 1 0
20 980825 1.0 1545 -96.73 3.0 1 2 30.0 33.65 20 1 2 2 4 0
20 980825 1.0 15.45 -96.73 3.0 1 2 30.0 33.65 30 1 1 0 0 0
20 980825 1.0 1545 -96.73 3.0 1 2 30.0 33.65 400 1 0 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon‘ Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’” Number
Number Y-M-D of fort Phase ©) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
20 980825 1.0 1545 -96.73 3.0 1 2 30.0 3365 500 4 4 o] o] 0
20 980825 1.0 1545 -96.73 3.0 1 2 30.0 33.65 500 1 1 o] 0 0
21 980826 1.0 1557 -94.28 1.0 1 1 309 33.50 100 2 3 3 3 0
21 980826 1.0 1557 -94.28 1.0 1 1 30.9 33.50 200 4 1 0 0 o]
21 980826 1.0 1557 -94.28 1.0 1 1 30.9 33.50 400 1 0 0 0 o]
21 980826 1.0 1557 -94.28 1.0 1 1 309 33.50 500 3 2 0 0 o]
21 980826 1.0 1557 -94.28 1.0 1 1 309 33.50 500 3 3 0 0 0
21 980826 1.0 1557 -94.28 1.0 1 1 309 33.50 500 1 1 0 0 0
21 980826 1.0 15.57 -94.28 1.0 1 1 30.9 3350 500 1 1 0 0 0
21 980826 1.0 15.57 -94.28 1.0 1 1 30.9 33.50 500 4 2 0 0 0
22 980827 1.0 13.73 -92.20 3.0 5 3 30.6 33.10 15 4 10 1 1 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 30 3 8 2 2 0
22 980827 1.0 13.73 -92.20 3.0 5 3 30.6 33.10 80 1 1 3 1 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 200 2 3 0 0 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 400 1 1 0 0 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 500 1 3 0 0 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 500 1 1 0 0 0
22 980827 1.0 13.73 -92.20 3.0 5 3 306 33.10 500 1 1 0 0 0
23 980828 1.0 11.03 -90.77 2.0 2 1 296 33.39 90 1 0 2 3 0
23 980828 1.0 11.03 -90.77 2.0 2 1 296 33.39 100 3 0 0 0 0
23 980828 1.0 11.03 -90.77 20 2 1 296 33.39 300 1 0 0 0 0
23 980828 1.0 11.03 -90.77 2.0 2 1 296 33.39 400 1 0 0 0 0
23 080828 1.0 11.03 -90.77 2.0 2 1 296 33.39 500 3 0 0 0 0
24 980829 1.0 12.50 -90.47 0.0 2 3 296 3345 10 4 0 3 1 0
24 9808289 1.0 1250 -90.47 0.0 2 3 296 33.45 100 2 0 0 0 0
24 980829 1.0 12.50 -90.47 0.0 2 3 296 3345 400 1 0 0 0 0
24 980829 1.0 1250 -9047 0.0 2 3 296 3345 500 1 0 0 0 0
25 980830 1.0 13.18 -90.22 3.0 2 2 29.3 33.40 100 1 0 3 0 0
25 980830 1.0 13.18 -90.22 3.0 2 2 29.3 33.40 90 1 0 2 0 0
25 980830 1.0 13.18 -90.22 3.0 2 2 29.3 33.40 400 1 0 0 0 0
25 980830 1.0 13.18 -90.22 3.0 2 2 29.3 33.40 500 1 0 o] 0 0
25 980830 1.0 13.18 -90.22 3.0 2 2 29.3 33.40 500 1 1 0 0 0
26 980831 1.0 12.27 -88.58 4.0 2 2 296 33.36 30 1 3 1 0 0
26 980831 1.0 1227 -88.58 4.0 2 2 296 33.36 80 4 12 2 3 0
26 980831 1.0 12.27 -88.58 40 2 2 296 33.36 80 2 3 o] 0 0
26 980831 1.0 1227 -88.58 4.0 2 2 296 33.36 100 1 0 0 0 0
26 980831 1.0 1227 -88.58 4.0 .2 2 296 33.36 400 2 2 0 0 0
26 980831 1.0 12.27 -88.58 4.0 2 2 296 33.36 500 1 1 0 0 o]
27 980901 1.0 11.62 -87.15 2.0 3 2 296 33.26 20 1 1 3 1 0
27 980901 1.0 1152 -87.15 2.0 3 2 296 33.26 90 1 1 2 2 o]
27 980901 1.0 1152 -87.15 2.0 3 2 296 33.26 200 4 11 0 0 0
27 980901 1.0 1152 -87.15 20 3 2 29.6 33.26 400 2 0 0 0 0
28 980902 1.0 10.03 -86.32 3.0 3 2 29.0 33.25 10 1 1 1 2 0]
28 980902 1.0 10.03 -86.32 3.0 3 2 290 33.25 100 3 0 2 3 0
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Table 9 (Jordan dipnet sampling) continued.

Staton’ Date Hours Lat. Lon. Beau- Moon’ Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
28 980902 1.0 10.03 -86.32 3.0 3 2 29.0 3325 300 1 0 0 0 0
29 980904 1.0 8.10 -83.33 3.0 4 2 28.5 3147 10 1 1 2 5 0
29 980904 1.0 8.10 -83.33 3.0 4 2 285 3147 30 1 0 0 0 0
29 980304 1.0 8.10 -83.33 3.0 4 2 285 31.47 90 1 1 0 0 0
29 980904 1.0 8.10 -83.33 3.0 4 2 28.5 3147 100 2 0 0 0 0
29 980904 1.0 8.10 -83.33 3.0 4 2 285 31.47 300 1 0 0 0 0
29 980904 1.0 8.10 -83.33 3.0 4 2 285 3147 900 1 0 0 0 0
30 980905 1.0 747 -82.03 3.0 4 2 288 3142 20 1 1 2 5 0
30 980905 1.0 717 -82.03 3.0 4 2 288 3142 200 1 1 0 0 0
30 980905 1.0 717 -82.03 3.0 4 2 288 3142 500 1 1 0 0 0
30 980905 1.0 7.17 -82.03 3.0 4 2 28.8 3142 500 1 1 0 0 o}
30 980905 1.0 7.17 -82.03 3.0 4 2 288 3142 900 1 0 0 0 0
31 980906 1.0 7.28 -79.93 3.0 4 2 289 3037 30 3 7 2 5 0
31 980906 1.0 7.28 -79.93 3.0 4 2 28.9 3037 80 4 4 0 0 0
31 980906 1.0 728 -79.93 3.0 4 2 28.9 30.37 90 3 2 0 0 0
31 980906 1.0 7.28 -79.93 3.0 4 2 28.9 3037 90 2 0 0 0 0
31 980806 1.0 7.28 -79.93 3.0 4 2 289 30.37 200 4 2 0 0 0
31 980906 1.0 728 -79.93 3.0 4 2 289 3037 400 1 0 0 0 0
31 980906 1.0 7.28 -79.93 3.0 4 2 289 30.37 500 1 1 0 0 0
31 980906 1.0 7.28 -79.93 3.0 4 2 289 3037 500 1 1 0 0 0
32 980907 1.0 8.05 -79.15 2.0 4 2 28.6 30.17 30 3 9 0 0 0
32 980807 1.0 805 -79.15 2.0 4 2 286 30.17 500 1 1 0 0 0
32 980907 1.0 8.05 -79.15 2.0 4 2 286 30.17 500 1 1 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 291 29.72 10 1 1 3 4 0
33 980812 1.0 8.00 -80.00 3.0 5 2 29.1 29.72 15 1 2 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 291 29.72 30 1 1 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 281 29.72 80 2 4 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 29.1 29.72 90 1 2 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 29.1 29.72 500 3 5 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 291 2972 500 1 4 0 0 0
33 980912 1.0 8.00 -80.00 3.0 5 2 291 29.72 500 4 2 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 10 3 7 1 2 0
34 980913 1.0 6.95 -81.80 3.0 5 2 27.9 3073 30 3 19 2 5 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 80 1 1 3 3 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 80 3 2 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 90 3 5 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 200 3 2 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 400 2 3 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 900 1 0 0 0 0
34 980813 1.0 6.95 -81.80 3.0 5 2 279 3073 500 1 2 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 500 1 1 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 500 5 15 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 3073 500 1 1 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 500 1 1 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 500 1 1 0 0 0
34 980913 1.0 695 -81.80 3.0 5 2 279 30.73 500 1 1 0 0 0
34 980913 1.0 695 -8180 3.0 5 2 279 3073 500 1 1 0 0 0
34 980913 1.0 6.95 -81.80 3.0 5 2 279 30.73 500 1 0 0 0 0
34 980913 1.0 695 -81.80 30 5 2 279 3073 500 1 1 0 0 0
35 980914 1.0 7.28 -84.83 3.0 5 3 28.2 32.04 10 5 11 1 2 0
35 980914 1.0 728 -8483 3.0 5 3 282 32.04 20 1 3 2 4 0
35 980914 1.0 728 -8483 30 5 3 282 3204 30 3 7 3 2 0
35 980914 1.0 7.28 -84.83 3.0 5 3 28.2 3204 200 6 g 0 0 0
35 980914 1.0 7.28 -84.83 3.0 5 3 28.2 32.04 400 2 2 0 0 0
35 980914 1.0 728 -84.83 3.0 5 3 282 3204 500 1 1 0 0 0
35 980914 1.0 728 -8483 3.0 5 3 282 3204 500 3 3 0 0 0
35 980914 1.0 7.28 -84.83 3.0 5 3 28.2 32.04 500 1 0 0 0 0
35 980914 1.0 728 -8483 30 5 3 282 3204 500 3 0 0 0 0
36 980915 1.0 768 -87.53 4.0 5 3 282 33.17 10 2 2 1 2 0
36 980915 1.0 7.68 -87.53 4.0 5 3 28.2 33.17 20 1 2 2 3 0
36 980915 1.0 768 -87.53 4.0 5 3 28.2 33.17 30 1 2 3 1 0
36 980915 1.0 768 -8753 4.0 5 3 282 33417 100 4 2 0 0 0
36 980915 1.0 768 -87.53 4.0 5 3 28.2 33.17 300 1 0 0 0 0
37 980916 1.0 8.05 -90.03 40 5 2 28.3 33.28 10 5 9 1 3 0
37 980916 1.0 805 -90.03 4.0 5 2 283 33.28 20 3 9 2 2 0
37 980916 1.0 8.05 -90.03 4.0 5 2 28.3 33.28 30 2 2 0 0 0
37 980916 1.0 8.05 -90.03 4.0 5 2 283 3328 100 3 0 0 0 0
37 980916 1.0 805 -90.03 40 5 2 283 3328 300 1 0 0 0 0
38 980917 1.0 868 -93.07 40 5 1 27.8 33.30 10 4 5 1 5 0
38 980917 1.0 868 -9307 40 5 1 27.8 33.30 20 4 20 2 2 0
38 980917 1.0 8.68 -93.07 4.0 5 1 278 33.30 30 3 9 3 1 Q
38 980917 1.0 868 -93.07 4.0 5 1 27.8 33.30 100 4 0 0 0 0
38 980917 1.0 868 -93.07 40 5 1 278 3330 300 1 0 0 0 0
38 980917 1.0 868 -93.07 40 5 1 27.8 3330 400 2 0 0 0 0
39 980918 1.0 928 -9625 50 5 3 276 3365 10 3 5 1 4 0
39 980918 1.0 9.28 -96.25 5.0 5 3 276 3365 20 2 4 2 3 0
39 980918 1.0 928 9625 50 5 3 276 3365 30 3 8 0 0 0
39 980918 1.0 928 -9625 50 5 3 276 3365 100 3 0 0 0 0
39 980918 1.0 9.28 -96.25 50 5 3 276 33.65 400 1 0 0 0 0
40 980919 1.0 9.68 -98.47 4.0 5 2 279 3368 10 5 7 1 4 0
40 980919 1.0 9.68 -98.47 4.0 5 2 279 33.68 20 3 9 2 3 0
40 980919 1.0 968 -9847 4.0 5 2 279 3368 30 3 9 0 0 0
40 980918 1.0 968 -98.47 4.0 5 2 279 33.68 100 3 1 0 0 0
40 980919 1.0 968 -98.47 4.0 5 2 279 3368 500 1 1 0 0 0
41 980920 1.0 993 -101.72 5.0 5 4 279 33.66 10 5 8 1 2 0
41 980920 1.0 993 -101.72 5.0 5 4 279 3366 20 4 13 2 3 0
41 980920 1.0 993 -101.72 5.0 5 4 279 3366 30 2 3 3 1 0
41 980920 1.0 993 -101.72 5.0 5 4 279 33.66 100 3 2 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon’ Sky® SST° SSS°  Fish®  Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase ©) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

41 980920 1.0 9.93 -101.72 5.0 5 4 27.9 33.66 300 1 0 0 0 0
41 980920 1.0 993 -101.72 5.0 5 4 279 3366 500 1 0 0 0 0]
42 980921 1.0 10.18 -104.53 3.0 5 2 27.8 3343 10 3 3 1 2 0
42 980921 1.0 10.18 -104.53 3.0 5 2 27.8 3343 20 4 9 2 3 0
42 980921 1.0 10.18 -10453 3.0 5 2 27.8 3343 30 3 4 0 0 0
42 980921 1.0 10.18 -10453 3.0 5 2 278 3343 100 3 4 0 0 0
42 980921 1.0 10.18 -104.53 3.0 5 2 27.8 33.43 300 1 0 0 0 0
42 980921 1.0 10.18 -10453 3.0 5 2 27.8 3343 500 1 1 0 0 0
42 980921 1.0 10.18 -10453 3.0 5 2 27.8 3343 500 1 0 0 0 0
43 980922 1.0 1032 -107.28 3.0 5 2 28.2 33.93 10 3 7 1 2 0
43 980922 1.0 1032 -107.28 3.0 5 2 282 33.93 20 2 3 2 4 0
43 980922 1.0 10.32 -107.28 3.0 5 2 28.2 33.93 30 1 1 0 0 0
43 980922 1.0 1032 -107.28 3.0 5 2 28.2 33.93 100 3 2 0 0 0
43 980922 1.0 10.32 -10728 3.0 5 2 28.2 33.93 300 1 0 0 0 0
44 980923 1.0 1027 -10920 1.0 1 2 28.2 33.77 10 4 8 0 0 0
44 980923 1.0 10.27 -109.20 1.0 1 2 28.2 33.77 20 2 3 0 0 0
44 980923 1.0 1027 -109.20 1.0 1 2 28.2 33.77 30 1 1 0 0 0
44 980923 1.0 1027 -109.20 1.0 1 2 28.2 33.77 200 5 0 0 0 0
44 980923 1.0 1027 -109.20 1.0 1 2 28.2 33.77 400 1 0 0 0] 0
44 980923 1.0 1027 -109.20 1.0 1 2 282 3377 500 6 7 0 0 0
45 980924 1.0 1043 -111.32 1.0 1 1 283 33.71 20 1 1 0 0 0
45 980924 1.0 1043 -111.32 1.0 1 1 283 33.71 30 1 1 0 0 0
45 980924 10 1043 -11132 10 1 1 28.3 33.71 100 1 1 0 0 0
45 980924 1.0 1043 -11132 1.0 1 1 283 33.71 300 1 0 0 0 0
45 980924 1.0 1043 -111.32 1.0 1 1 283 3371 400 1 0 0 0 0
46 980925 1.0 11.07 -11440 3.0 1 2 282 3423 10 1 1 2 4 0
46 980925 1.0 11.07 -11440 3.0 1 2 28.2 34.23 20 3 6 0 0 Q
46 980925 1.0 11.07 -11440 3.0 1 2 282 34.23 30 2 2 0 0 0
46 980925 1.0 1107 -11440 3.0 1 2 282 3423 100 3 4 0 0 0
46 980925 1.0 11.07 -11440 3.0 1 2 282 3423 500 1 0 0 0 0
47 980926 1.0 1177 -11325 2.0 2 1 28.6 34.21 20 1 1 2 3 0
47 980926 1.0 1177 -11325 2.0 2 1 286 3421 100 2 0 0 0 0
47 980926 1.0 1177 -11325 20 2 1 286 34.21 400 1 1 0 0 0

980927 0.0 11.82 -112.93 - - - - - 30 0 5 0 0 0
48 980927 1.0 1237 -110.15 5.0 2 4 28.6 34.05 10 1 1 1 2 0
48 980927 1.0 1237 -11015 5.0 2 4 286 34.05 20 2 3 2 3 0
48 980927 1.0 1237 -11015 5.0 2 4 286 34.05 30 2 2 0 0 o]
48 980927 1.0 1237 -11015 5.0 2 4 286 34.05 300 1 0 0 0 0
48 980927 1.0 1237 -110.15 5.0 2 4 286 34.05 100 2 1 0 0 0
49 980928 1.0 1293 -107.50 0.0 2 2 285 33.18 20 2 1 2 2 0
49 980928 1.0 1293 -107.50 0.0 2 2 28.5 33.18 30 1 1 3 1 0
50 980929 1.0 1558 -10583 0.0 2 1 29.0 34.14 10 1 2 2 4 0
50 980928 1.0 1558 -10583 0.0 2 1 29.0 34.14 20 4 15 0 0 0
50 980929 1.0 1558 -10588 0.0 2 1 29.0 34.14 30 2 4 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station’ Date Hours Lat. Lon. Beau- Moon” Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected

Effort (Fish) (Fish) (Squid) (Squid)
50 980929 1.0 15.58 -105.88 0.0 2 1 290 34.14 100 1 3 0 0 0
51 980930 1.0 1850 -104.98 20 2 2 291 3441 10 1 2 2 4 0
51 980930 1.0 1850 -10498 20 2 2 29.1 34.41 20 1 2 3 1 0
51 980930 1.0 18.50 -104.98 20 2 2 291 3441 30 1 2 0 0 0
51 980830 1.0 18.50 -104.98 20 2 2 29.1 34.41 400 3 2 0 0 0
51 880930 1.0 18.50 -104.98 2.0 2 2 29.1 34.41 500 5 14 0 0 0
51 980930 1.0 1850 -104.98 20 2 2 29.1 3441 500 8 0 0 0 0
52 980930 1.0 1860 -104.83 2.0 2 2 294 34.51 10 2 4 1 5 Q
52 980930 1.0 18.60 -104.83 20 2 2 294 34.51 20 1 1 2 2 0
52 980930 1.0 1860 -104.83 20 2 2 294 34.51 30 1 0 0 0 0
52 980930 1.0 1860 -104.83 20 2 2 294 34.51 300 1 0 0 0 0
52 980930 1.0 1860 -104.83 20 2 2 294 3451 200 1 1 0 0 0
52 980930 1.0 18.60 -104.83 20 2 2 294 34.51 500 6 16 0 0 0
52 980930 1.0 18.60 -104.83 2.0 2 2 294 3451 500 1 1 0 0 0
52 980930 1.0 1860 -104.83 20 2 2 294 3451 500 1 2 0 0 0
53 981005 1.0 18.12 -104.38 40 4 2 29.8 33.95 30 3 8 1 1 0
53 981005 1.0 1812 -104.38 40 4 2 29.8 33.95 80 2 4 2 4 ¢]
53 981005 1.0 18.12 -104.38 4.0 4 2 298 3395 90 1 1 0 0 0
53 981005 1.0 18.12 -104.38 4.0 4 2 29.8 33.95 200 1 1 0 0 0
53 981005 1.0 18.12 -104.38 4.0 4 2 29.8 33.95 400 1 1 0 0 0
53 981005 1.0 18.12 -104.38 4.0 4 2 29.8 33.95 500 2 5 o] 0 0
53 981005 1.0 18.12 -104.38 4.0 4 2 298 3395 500 1 1 0 0 0
53 981005 1.0 1812 -104.38 4.0 4 2 298 33.95 500 1 1 0 0 0
53 981005 1.0 1812 -104.38 4.0 4 2 29.8 33.95 500 1 1 0 0 0
53 981005 1.0 18.12 -10438 4.0 4 2 298 33.95 80 1 2 0 0 0
53 981005 1.0 1812 -104.38 4.0 4 2 298 3395 500 2 4 0 0 0
53 981005 1.0 18.12 -104.38 40 4 2 298 33.95 100 1 1 0 0 0
54 981006 1.0 1495 -10440 3.0 5 3 296 33.31 10 4 9 1 2 0
54 981006 1.0 1495 -10440 3.0 5 3 296 33.31 20 1 1 2 4 0
54 981006 1.0 1495 -10440 30 5 3 296 33.31 30 2 5 0 0 0
54 981006 1.0 1495 -10440 3.0 5 3 296 33.31 100 3 0 0 0 0
54 981006 1.0 1495 -104.40 3.0 5 3 296 33.31 300 1 o] 0 0 0
54 981006 1.0 1495 -10440 3.0 5 3 296 33.31 500 1 0 0 0 0
54 981006 1.0 1495 -10440 3.0 5 3 296 3331 500 4 0 0 0 o
54 981006 1.0 1495 -10440 3.0 5 3 296 33.31 500 1 0 0 0 0
55 981007 1.0 11.78 -104.78 1.0 5 1 294 3344 10 5 9 2 5 0
55 981007 1.0 11.78 -104.78 1.0 5 1 294 3344 20 1 1 0 0 0
55 981007 1.0 1178 -10478 1.0 5 1 294 3344 30 2 3 0 0 0
55 981007 1.0 1178 -10478 1.0 5 1 294 3344 100 3 0 0 0 0
56 981008 1.0 850 -10522 490 5 4 276 33.06 10 2 2 1 4 0
56 981008 1.0 850 -10522 490 5 4 276 33.06 20 2 3 2 3 0
56 981008 1.0 850 -10522 40 5 4 276 33.06 30 2 1 0 0 0
56 981008 1.0 850 -105.22 4.0 5 4 276 33.06 100 4 6 0 0 0
56 981008 1.0 850 -10522 4.0 5 4 276 33.06 500 1 1 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat.  Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’” Number Squid® Relative’ Number

Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected

Effort (Fish) (Fish) (Squid) (Squid)
57 981009 1.0 522 -105.75 5.0 5 3 27.0 33.37 10 3 8 1 2 0
57 981009 1.0 522 -10575 5.0 5 3 27.0 33.37 20 4 10 2 3 0
57 981009 1.0 522 -10575 50 5 3 27.0 33.37 300 1 0 0 0 0
57 981009 1.0 5.22 -105.75 5.0 5 3 27.0 33.37 100 4 1 0 0 0
58 281010 1.0 180 -106.27 40 5 1 23.1 3426 30 1 2 1 3 0
58 981010 1.0 180 -106.27 4.0 5 1 23.1 3426 100 4 1 2 5 0
59 981011 1.0 -0.23 -10660 3.0 5 1 20.3 35.01 100 4 o] 1 2 0
59 981011 1.0 -0.23 -10660 3.0 5 1 20.3 35.01 0 0 0 2 4 0
60 8981012 1.0 -3.08 -106.90 20 5 1 229 3497 10 1 1 1 1 0
60 981012 1.0 -3.08 -10690 20 5 1 229 3497 100 3 0 2 2 0
61 981013 1.0 6.57 -10740 4.0 5 1 23.4 35.03 30 1 0 1 4 0
61 981013 1.0 -6.57 -10740 40 5 1 23.4 3503 100 4 0 ¢} 0 0
61 981013 1.0 -6.57 -107.40 40 5 1 234 35.03 300 1 0 0 0 0
62 981014 1.0 -8.23 -107.15 5.0 5 1 240 35.03 20 3 8 1 4 0
62 981014 1.0 -8.23 -107.15 5.0 5 1 240 3503 30 2 3 2 4 o]
62 981014 1.0 -8.23 -107.15 5.0 5 1 240 3503 100 4 6 3 1 0
62 981014 1.0 -8.23 -107.15 5.0 5 1 240 35.03 300 1 0 0 0 0
63 981015 0.8 -7.47 -106.35 5.0 1 2 240 3508 20 4 12 1 2 0
63 981015 0.8 -7.47 -106.35 5.0 1 2 240 35.08 30 1 1 3 1 0
63 981015 0.8 -747 -106.35 5.0 1 2 240 35.08 100 2 0 0 0 0
64 981015 1.0 -6.07 -10495 40 5 1 0.0 0.00 10 1 0 1 5 0
64 981015 1.0 -6.07 -10495 40 5 1 0.0 0.00 20 3 9 0 0 0
64 981015 1.0 6.07 -10495 4.0 5 1 0.0 0.00 30 1 1 0 0 0
64 981015 1.0 6.07 -10495 4.0 5 1 0.0 0.00 100 5 3 0 0 0
65 981016 1.0 -3.97 -102.88 4.0 5 1 234 3514 10 1 0 1 5 0
65 981016 1.0 -3.97 -102.88 40 5 1 234 3514 20 1 1 0 0 0
65 981016 1.0 -3.97 -102.88 4.0 5 1 234 3514 100 4 5 0 0 0
66 981017 1.0 -1.88 -100.92 4.0 5 1 0.0 0.00 30 1 1 1 4 0
66 981017 1.0 -1.88 -10092 4.0 5 1 0.0 0.00 100 4 0 0 0 0
67 981018 1.0 027 -98.58 3.0 5 2 209 3491 100 3 0 1 5 0
68 981019 1.0 255 -96.32 5.0 5 2 26.0 33.61 20 1 2 1 3 0
68 981019 1.0 255 -96.32 50 5 2 26.0 33.61 100 4 5 0 0 0
68 981019 1.0 255 -96.32 5.0 5 2 26.0 33.61 300 1 0 0 0 0
69 981020 1.0 487 -93.78 5.0 5 3 27.1 33.39 10 3 5 1 4 0
69 981020 1.0 487 -93.78 5.0 5 3 271 33.39 20 2 4 3 1 0
69 981020 1.0 487 -93.78 50 5 3 271 33.38 100 4 0 0 o] 0
69 981020 1.0 487 -93.78 5.0 5 3 271 33.39 400 1 0 0 0 0
981021 0.0 513 -93.28 - - - - - 30 0 1 0 0 0
70 981021 1.0 6.57 -90.63 5.0 5 3 271 32.96 10 4 7 1 5 0
70 981021 1.0 6.57 -90.63 5.0 5 3 27.1 32.96 20 3 7 2 1 0
70 981021 1.0 6.57 -90.63 5.0 5 3 271 32.96 30 2 5 0 0 0
70 981021 1.0 6.57 -90.63 5.0 5 3 271 32.96 100 4 1 0 0 0
70 981021 1.0 6.57 -90.63 5.0 5 3 271 32.96 400 2 0 0 0 0
71 981022 1.0 8.17 -87.55 6.0 5 4 279 33.12 10 3 2 1 5 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fot Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid) (Squid)

71 981022 1.0 8.17 -87.55 6.0 5 4 279 33.12 20 3 5 2 4 0
71 981022 1.0 8.17 -87.55 6.0 5 4 279 33.12 30 2 3 3 2 0
71 981022 1.0 817 -87.55 6.0 5 4 279 33.12 100 4 0 0 0 0
71 981022 1.0 8.17 -87.55 6.0 5 4 279 33.12 300 1 0 0 0 0
71 981022 1.0 8.17 -87.55 6.0 5 4 279 33.12 400 1 0 0 0 0
72 981023 1.0 985 -8488 3.0 5 3 275 29.80 15 1 2 2 1 0
72 981023 1.0 9.85 -84.88 3.0 5 3 275 2980 80 2 3 0 0 0
72 981023 1.0 985 -84.88 3.0 5 3 275 29.80 500 1 2 0 0 0
72 981023 1.0 985 -8488 3.0 5 3 275 29.80 500 7 4 0 0 0
72 981023 1.0 985 -8488 3.0 5 3 275 2980 500 8 3 0 0 0
72 981023 1.0 885 -84.88 3.0 5 3 275 2980 500 1 1 0 0 0
73 981029 1.0 9.50 -85.37 4.0 2 2 271 30.09 15 4 22 1 1 0
73 981029 1.0 9.50 -85.37 4.0 2 2 27.1 30.09 30 3 8 2 2 0
73 981029 1.0 9.50 -85.37 4.0 2 2 271 30.09 80 2 4 3 4 0
73 981029 1.0 950 -85.37 4.0 2 2 27.1  30.09 90 1 0 0 0 0
73 981029 1.0 9.50 -85.37 4.0 2 2 271 30.09 400 1 3 0 o} 0
73 981028 1.0 950 -85.37 4.0 2 2 271 30.09 500 1 1 0 0 0
74 981030 1.0 1147 -87.40 6.0 5 3 26.8 33.02 30 2 5 1 2 0
74 981030 1.0 11.47 -87.40 6.0 5 3 26.8 33.02 80 1 1 2 4 0
74 981030 1.0 11.47 -87.40 6.0 5 3 26.8 33.02 100 9 0 3 3 0]
74 981030 1.0 11.47 -87.40 6.0 5 3 268 33.02 500 1 1 0 0 0
74 981030 1.0 1147 -87.40 6.0 5 3 26.8 33.02 500 1 1 0 0 0
74 981030 1.0 11.47 -87.40 6.0 5 3 26.8 33.02 500 1 2 0 0 0
74 981030 1.0 1147 -87.40 6.0 5 3 26.8 33.02 500 1 2 0 0 0

981031 00 1142 -87.77 - - - - - 30 0 1 0 0 0
75 981031 1.0 1027 -89.28 4.0 5 3 259 33.56 10 2 3 1 2 o]
75 981031 1.0 10.27 -89.28 4.0 5 3 259 33.56 20 1 1 2 4 0
75 981031 1.0 10.27 -89.28 4.0 5 3 259 33.56 30 3 6 0 0 0
75 981031 1.0 1027 -89.28 4.0 5 3 259 33.56 100 3 3 0 0 0
75 981031 1.0 1027 -89.28 4.0 5 3 259 33.56 400 1 1 0] 0 0
76 981101 1.0 7.40 -90.30 4.0 3 3 271 32.63 10 2 2 1 3 0
76 981101 1.0 7.40 -90.30 4.0 3 3 271 32863 20 3 7 2 4 0
76 981101 1.0 7.40 -90.30 4.0 3 3 271 3263 30 4 9 0 0 0]
76 981101 1.0 7.40 -90.30 4.0 3 3 271 32863 80 1 1 0 0 0
76 981101 1.0 740 -90.30 4.0 3 3 271 32863 100 4 10 0 0 0
76 981101 1.0 740 -90.30 4.0 3 3 271 3263 400 1 0 0 0 0
77 981102 1.0 443 -91.50 4.0 4 2 27.0 33.25 10 1 1 1 1 0
77 981102 1.0 443 -91.50 4.0 4 2 27.0 33.25 20 1 2 2 3 0
77 981102 1.0 443 -91.50 4.0 4 2 270 33.25 30 1 1 0 0 0
77 981102 1.0 443 -91.50 4.0 4 2 27.0 33.25 100 4 6 0 0 0
77 981102 1.0 443 -91.50 4.0 4 2 27.0 33.25 400 1 1 0 0 0
78 981103 1.0 143 -893.33 3.0 4 2 256 33.83 10 1 1 0 0 0
78 981103 1.0 143 -93.33 3.0 4 2 256 33.83 20 1 3 0 0 0
78 981103 1.0 1.43 -93.33 3.0 4 2 256 33.83 30 1 0 0 0 0
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Table 9 (Jordan dipnet sampling) continued.

Staton' Date Hours Llat. Lon. Beau- Moon® Sky° SST° S8S° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)

78 981103 1.0 1.43 -93.33 3.0 4 2 256 33.83 300 1 0 0 0 0
79 981104 1.0 -0.85 -94.85 1.0 4 1 0.0 0.00 100 1 0 2 1 0
- 981105 00 -1.83 -94.12 - - - - - 20 0 1 0 0 0
80 981105 1.0 -1.82 -93.80 1.0 4 1 211 34.51 20 1 3 3 2 0
80 981105 1.0 -1.82 -93.80 1.0 4 1 21.1  34.51 100 4 7 2 1 0
80 981105 1.0 -1.82 -93.80 1.0 4 1 211 34.51 300 1 1 0 0 0
80 981105 1.0 -1.82 -93.80 1.0 4 1 211 3451 400 1 2 0 0 0
80 981105 1.0 -1.82 -93.80 1.0 4 1 211  34.51 500 1 1 0 0 0
981106 0.0 -1.17 -91.65 - - - - - 30 0 2 0 0 0

81 981106 1.0 -1.13 -91.70 4.0 5 3 23.2 33.77 10 1 1 1 2 0
81 981106 1.0 -1.13  -91.70 4.0 5 3 232 33.77 20 3 8 2 3 o]
81 981106 1.0 -1.13 -91.70 4.0 5 3 23.2 33.77 30 3 9 0 o] 0
81 981106 1.0 -1.13  -91.70 4.0 5 3 23.2 33.77 100 4 0 0 0 0
81 981106 1.0 -1.13  -91.70 4.0 5 3 23.2 33.77 500 3 4 0 0 0
81 981106 1.0 -1.13 -91.70 4.0 5 3 232 33.77 500 1 1 0 0 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 236 33.76 10 2 6 3 1 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 236 33.76 20 2 7 0 0 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 236 33.76 30 1 1 0 0 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 23.6 33.76 500 2 4 0 0 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 23.6 33.76 500 1 1 0 0 0
82 981107 1.0 -0.98 -90.17 3.0 5 1 23.6 3376 400 1 1 o] 0 0
83 981108 1.0 -1.40 -87.88 3.0 5 3 221 3443 10 2 2 1 5 0
83 981108 1.0 -1.40 -87.88 3.0 5 3 221 3443 30 2 0 3 1 0
83 981108 1.0 -1.40 -87.88 3.0 5 3 221 3443 100 4 0 o] 0 0
83 981108 1.0 -1.40 -87.88 3.0 5 3 221 3443 400 1 0 0 0 0
84 981109 1.0 -2.05 -85.15 4.0 5 3 19.9 3467 20 1 1 1 3 0
84 981109 1.0 -2.05 -85.15 4.0 5 3 19.9 3467 100 2 2 2 3 0
84 981108 1.0 -2.05 -85.15 4.0 5 3 199 3467 500 1 2 0 0 0
85 981110 1.0 -2.63 -82.17 4.0 5 1 17.3 34.80 500 2 0 1 4 0
86 981111 1.0 -117 -81.02 3.0 5 3 248 3246 15 2 3 0 0 0
86 981111 1.0 -117 -81.02 3.0 5 3 248 32.46 30 2 3 0 0 0
86 981111 1.0 -1.17 -81.02 3.0 5 3 248 3246 a0 3 2 0 0 0
86 981111 1.0 -1.17  -81.02 3.0 5 3 248 32.46 80 1 1 o} 0 o]
86 981111 1.0 -117 -81.02 3.0 5 3 248 3246 500 4 2 0 0 0
86 981111 1.0 -1.17 -81.02 3.0 5 3 248 3246 400 3 0 0 0 0
87 981112 1.0 143 -79.52 5.0 5 2 26.9 32.05 0 0 0 1 1 0
87 981112 1.0 1.43 -79.52 5.0 5 2 26.9 32.05 20 2 2 0 o} 0
87 981112 1.0 1.43 -79.52 5.0 5 2 26.9 32.05 30 3 6 0 0 0
87 981112 1.0 143 -79.52 50 5 2 269 32.05 a0 1 2 0 0 0
87 981112 1.0 143 -79.52 5.0 5 2 269 32.05 500 1 0 0 0 0
87 981112 1.0 143 -79.52 5.0 5 2 269 3205 900 1 0 0 0 0
87 981112 1.0 143 -79.52 5.0 5 2 269 32.05 400 1 1 0 0 0
88 981113 1.0 3.08 -78.18 4.0 5 2 27.2 30.25 0 0 0 2 3 0
88 981113 1.0 3.08 -78.18 4.0 5 2 27.2 30.25 15 2 5 3 1 0
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Table 9 (Jordan dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky° SST° SSS° Fish® Relative” Number Squid® Relative’” Number
Number Y-M-D of fort Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish) (Fish) (Squid)  (Squid)
88 981113 1.0 3.08 -7818 40 5 2 27.2 30.25 30 3 6 0 0 0
88 981113 1.0 3.08 -78.18 4.0 5 2 27.2 30.25 90 1 1 0 0 0
88 981113 1.0 3.08 -78.18 4.0 5 2 272 3025 200 1 1 0 0 0
88 981113 1.0 3.08 -78.18 4.0 5 2 272 30.25 500 2 4 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 10 1 2 1 1 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 20 1 2 2 2 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 30 1 0 3 1 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 100 3 2 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 200 1 1 0 0 o]
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 300 1 6] 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 400 1 3 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 500 1 2 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 500 1 2 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 500 1 2 0 0 0
89 981114 10 473 -7793 40 5 2 27.3 30.00 500 1 2 0 0 0
89 981114 1.0 473 -77.93 4.0 5 2 27.3 30.00 500 1 1 0 0 0
a0 981115 1.0 7.43 -78.55 2.0 5 1 282 26.28 80 8 1 2 1 o}
90 981115 1.0 743 -7855 2.0 5 1 28.2 26.28 100 8 10 0 0 0
90 981115 1.0 7.43 -78.55 20 5 1 282 26.28 400 2 2 0 0 0
90 981115 1.0 7.43 -78.55 2.0 5 1 28.2 26.28 500 1 1 0 0 0
90 981115 1.0 743 -78.55 20 5 1 28.2 26.28 500 1 1 [} 0 0
90 9811156 1.0 7.43 -7855 2.0 5 1 28.2 26.28 500 1 2 0 0 0
91 981122 1.0 7.82 -79.68 1.0 1 2 28.3 26.93 30 1 1 3 1 0
91 981122 1.0 7.82 -7968 1.0 1 2 28.3 2693 200 6 30 0 0 0
91 981122 1.0 7.82 -7968 1.0 1 2 28.3 26.93 400 1 3 0 0 0
91 981122 1.0 782 -7968 1.0 1 2 28.3 26.93 500 2 4 0 0 0
92 981125 1.0 920 -8962 3.0 2 1 26.7 33.34 10 4 9 1 5 0
92 981125 1.0 920 -8962 3.0 2 1 26.7 33.34 20 1 1 2 2 0
92 981125 1.0 920 -8962 3.0 2 1 26.7 33.34 30 2 2 3 1 0
92 981125 1.0 920 -89.62 3.0 2 1 26.7 33.34 100 4 2 0 0 0
92 981125 1.0 920 -8962 3.0 2 1 267 3334 300 1 0 0 0 0
93 981126 1.0 1045 -93.00 40 2 1 276 33.41 10 1 0 1 4 0
a3 981126 1.0 1045 -93.00 40 2 1 276 33.41 30 3 12 2 1 0
83 981126 1.0 1045 -93.00 4.0 2 1 276 33.41 100 3 1 3 1 0
83 981126 1.0 1045 -93.00 4.0 2 1 276 33.41 400 1 0 0 0 0
94 981129 1.0 16.53 -101.12 20 3 1 29.5 33.90 10 1 2 1 1 o]
94 981129 1.0 16.53 -101.12 2.0 3 1 29.5 33.90 30 1 2 2 2 0
%4 981128 10 1653 10112 20 3 1 295 33.90 400 3 2 0 0 0
94 981129 1.0 16.53 -101.12 20 3 1 29.5 33.90 500 2 2 0 0 0
94 981129 1.0 16.53 -101.12 20 3 1 29.5 33.90 500 1 1 0 0 0
94 981129 1.0 16.53 -101.12 20 3 1 295 33.90 500 3 3 0 0 0
94 981129 1.0 16.53 -101.12 20 3 1 29.5 33.80 500 2 4 0 0 0
95 981130 1.0 1748 -10417 1.0 3 1 28.0 34.18 30 1 1 2 3 0
85 981130 1.0 17.48 -104.17 1.0 3 1 280 34.18 400 1 1 0 0 0
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Table 9 (Jordarn dipnet sampling) continued.

Station' Date Hours Lat. Lon. Beau- Moon® Sky’ SST° SSS° Fish® Relative’ Number Squid® Relative’ Number
Number Y-M-D of fot Phase (C) (ppt) Species Abund. Collected Type Abund. Collected
Effort (Fish)  (Fish) (Squid)  (Squid)
95 981130 1.0 1748 -104.17 1.0 3 1 28.0 34.18 500 4 1 0 0 0
a5 981130 1.0 17.48 -104.17 1.0 3 1 28.0 34.18 500 1 1 0 0 0
95 981130 1.0 17.48 -104.17 1.0 3 1 28.0 34.18 500 1 1 0 0 0
95 981130 1.0 17.48 -104.17 1.0 3 1 28.0 34.18 500 1 1 0 0 0
96 981201 1.0 18.33 -107.78 3.0 4 2 27.7 33.98 20 1 1 2 2 0
96 981201 1.0 1833 -107.78 3.0 4 2 27.7 33.98 100 2 1 3 1 0
96 981201 1.0 18.33 -107.78 3.0 4 2 27.7 33.98 500 1 1 0 0 0
97 981202 1.0 19.03 -11047 5.0 4 1 259 34.64 10 1 1 2 1 0
97 981202 1.0 19.03 -11047 5.0 4 1 259 3464 20 1 2 0 0 0
97 981202 1.0 19.03 -11047 5.0 4 1 259 3464 100 1 1 0 0 0
98 981203 1.0 2000 -111.20 30 4 1 256 34.72 10 1 2 1 3 0
98 981203 1.0 20.00 -111.20 3.0 4 1 256 3472 20 1 1 2 2 0
98 981203 1.0 20.00 -111.20 3.0 4 1 256 3472 30 2 2 3 2 0
a8 981203 1.0 20.00 -111.20 3.0 4 1 256 3472 100 3 5 0 0 0
98 981203 1.0 2000 -111.20 3.0 4 1 256 3472 400 1 1 0 0 0
98 981203 1.0 20.00 -111.20 3.0 4 1 256 3472 500 1 1 0 [} 0
98 981203 1.0 20.00 -111.20 3.0 4 1 256 3472 700 1 0 0 0 0
99 981204 1.0 2250 -11222 3.0 4 3 244 3468 20 1 1 1 4 0
Q9 981204 1.0 2250 -11222 3.0 4 3 244 3468 30 1 1 2 4 0
99 981204 1.0 2250 -11222 3.0 4 3 244 3468 100 4 5 0 ' 0 0
Q9 981204 1.0 2250 -11222 3.0 4 3 244 3468 300 1 0 0 0 0
99 981204 1.0 2250 -11222 3.0 4 3 244 3468 400 1 1 0 0 0

Records without Station Numbers reflect opportunistic or non-standard specimen collections.

1 = quarter moon; 2 = half moon; 3 = 3/4 moon; 4 = full moon; 5 = no moon; 6 = new moon.

1 = clear; 2 = partly cloudy; 3 = overcast; 4 = rain; 5 = other or unknown.

SST = Sea Surface Temperature (Celsius)
S88S = Sea Surface Salinity (practical salinity units)

005 = Unidentified flyingfish

010 = Oxyporhamphus micropterus
015 = Fodiator spp.

020 = Exocetus spp.

030 = Unidentified 4-wing flyingfish
060 = Elassichthys

080 = Hemiramphidae (halfbeaks)
080 = Belonidae (neediefish)

100 = Myctophidae (lanternfish)
125 = Vinciguerria spp.

200 = Scombridae (tunas)

300 = Gempylidae (snake mackerel)
400 = Coryphaenidae (doiphinfish)
500 = Other

700 = Octopoda (pelagic octopus)
900 = Sea Snake
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Table 9 (Jordan dipnet sampling) continued.

7

1 ="a couple” (1-3)

2 = “a few" (4-8); uncommon

3 = “several” (9-15); fairly common
4 = “common” (16-50)

5 = “abundant” (51-150)

6 = “superabundant (150+)

7 =1000's

8 = present

9 = “possibly present”

1 = Large (mantle length > 8 inches)
2 = Medium (3 inches < mantle length < 8 inches)
3 = Small (mantie length < 3 inches)



Table 10. Sea striders (Halobates spp.) collected from the McArthur, Endeavor, and Jordan, 30 july-9

December 1998.

No. of Stations Individuals
Species With Samples Collected
H. sobrinus 84 1772
H. micans 72 728
H. sericeus 5 34
H. splendens 5 8
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RECENT TECHNICAL MEMORANDUMS

Copies of this and other NOAA Technical Memorandums are available from the National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22167. Paper copies vary in price. Microfiche
copies cost $9.00. Recent issues of NOAA Technical Memorandums from the NMFS Southwest Fisheries
Science Center are listed below:

NOAA-TM-NMFS-SWFSC-288 Ichthyoplankton and station data for surface tows taken during the 1988
eastern tropical Pacific dolphin survey on the research vessels David
Starr Jordan and McArthur.
D.A. AMBROSE, R.L. CHARTER, H.G. MOSER, and S.B. REILLY
(March 2000)

289 Ichthyoplankton and station data for surface tows taken during the 1989
eastern tropical Pacific dolphin survey on the research vessels David
Starr Jordan and McArthur.

S.R. CHARTER, R.L. CHARTER, H.G. MOSER, and S.B. REILLY
(March 2000)
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